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HING RADIO SEASON WILL BE ESPECIALLY INTERESTING 
RAPID INCREASE IN THE NUMBER OF CONTINUOUS WAVE 
rALLED BY HUNDREDS OF AMATEURS THROUGHOUT THE 

{—& FLEXIBILITY OF A “C-W” TRANSMITTER—USED AS A 
ZZER-MODULATOR, OR “C-W’—TOGETHER WITH THE EX- 
TRANSMITTING RANGE AVAILABLE, BIDS FAIR TO REVOLU- 

WHOLE AMATEUR RADIO FIELD. 

/ESIROUS OF KEEPING IN PACE WITH RADIO PROGRESS YOU 
<-ESTED IN HIGH GRADE CONTINUOUS WAVE EQUIPMENT! 


earing unit. Drive motor of induction type operating on 110 volt, 
ting Current. Compound wound D.C. Generator, 48 Commutator 
Volts, 175-200 Watts, continuous. Set mounted on substantial 


shed complete with Field Rheostat regulating output voltage. 


Price: F.O.B. Boston, $130.00 


75-200 Watts. Delivery: Oct. 1, 1920 
Price: $70.00 


ts, 60 Cycle, Alternating Current Rated at % H.P., but 
H.P. continuously. Draws 4.5. Amperes, 1750 R.P.M 
Price: $27.50 


rulating Impedance Ty llUC 


Transformer e+ . ~ean ee 


tance—Type 182 
t for Electro magnetic Circuit. Range: 200-325 M... .....$10.00 


tance ~Type 181 
ect for Colpitts Capacity Feed Back Circuit. Range: 200-325 M.. .$7.50 


tance—Type 183 
t for Grid Tickler Feed Back. Range: 200-325 M.... » wise ae 


170. Consists of two 1 Mfd. Condensers and two iron core 
kes; mounted in box with hard rubber panel. Guaranteed for 


»tential of 750 Volts. SeToCrT CP Crete : ...- $16.00 





WILL BE PLEASED TO SUPPLY ANY INFORMATION 
CONCERNING “C-W” WHICH YOU MAY REQUIRE 


14”"-——-108 pages—over 100 illustrations—sent upon receipt of ten cents. 
\ Rebate Certificate good for 10 cents on first dollar order is inclosed. 
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The Midwest A.R.R.L. Convention 


To be held in St. Louis, Mo., December 28, 29 and 30, inclusive 


THREE BIG DAYS 


This, the first convention of Radio Men ever held in this section of the 
country, will be an event that will long be remembered by all. 


ALL THE LONG DISTANCE MEN WILL 
BE THERE—COME AND MEET THEM 


All the 5’s, 8’s, and 9’s that you work every evening. Meet them face 


to face. Shake hands with all your Old Friends. 
BEGIN SAVING NOW!!—For the BEST THREE DAYS you ever had 


in your life. Arrange to come yourself and get all the radio men you 
know to come with you. 


Meet ALL the fellows you talk with by radio but have never seen. 
Sending contests—Prizes for original ideas—Receiving tests. 
MAYBE THE OLD MAN HIMSELF WILL BE THERE. 


Fill out the coupon below AT ONCE and reservations will be made for 
you and your party. Write for any further information desired. 


I intend to attend the Midwest A.R.R.L. convention to be held in St. Louis, Mo., 
December 28th, 29th, and 30th. 


Name Address 
Call letters How many.in party 


Do you wish hotel accomodations 


Address all communications to 


ARRANGEMENT COMMITTEE 
1300 Olive Street, St. Louis, Mo. 


Given under the auspices of the St. Louis Radio Club. 


This space donated by 
THE BENWOOD CO., Inc. 


MANHATTAN ELECTRICAL SUPPLY CO., Inc. 
LINZE ELECTRICAL SUPPLY CO. 
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The New “BELL” Quenched 
Rotary Spark Gap 


Designed after thorough research and experi- 


mental work extending over several years. 


w “BELL” Gap has been in 
in 9ZJ for eleven months. 
one who has listened to the 
te of Mr. Hamilton’s station 
that the steady, easily-read 
has is distinctive and rarely 
it is worth your while to 

or 9ZJ at your first oppor- 
you wish to hear the gap you 


“BELL” Gap has the following advantages: 


Leads are shorter. 


Four sparking surfaces, supported 
by adjustable electrodes. 


Electrodes adjustable from out- 
side of casting through glass 
windows. 


The rotating shaft is made of 
tool steel, hardened and ground 
to 1/1000 of an inch, and turns 
in bronze bearings. 


Bearings are equipped with oil 
ring lubricating system, which 
insures against bearing trouble. 


Large oil sump, eliminating 
nécessity of constant oiling. 


Price $55.00. F.O.B. Indianapolis 


TERRITORY OPEN TO LIVE DISTRIBUTORS. 





Manufactured Only By 


THE ELECTRIC MACHINE CO. 


INDIANAPOLIS INDIANA 
“Clear as a Beil.” 
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The Bureau of Standards---A.R.R.L. Tests 
of Short Wave Radio Signal Fading 


By S. Kruse 


Assistant Electrical Engineer, Bureau of Standa: ds 


Presented at meeting of the Radio Club of America, Columbia University, 


September 24, 1920 
PART I. 


fading were run co-operatively by 

the Radio Laboratory, Bureau of 

Standards, and the American Radio 
Relay League for the purpose of gaining 
information useful in determining the 
cause of the swinging or fading of radio 
signals. The work was divided between 
the two organizations, the selection of 
stations and actual performance of the 
tests falling to the A.RR.L.; while the 
work of general supervision, preparing the 
recording forms, correspondence, and the 
analysis of the results were done by the 
Bureau of Standards. 

Test signals were transmitted by six 
stations each Tuesday, Thursday and Satur- 
day night, from June 1 to July 17, 1920, 
inclusive. Five of the transmitting stations 
were A.R.R.L. stations. The sixth was the 
station at the Radio Laboratory of the 
Naval Air Station, Anacostia, D. C. 

It is perhaps best to begin a discussion 
of this kind . defining the term “swing- 
ing” or “fading” of signals. This can 
best be done by example. Supposing that 
we are listening, at the Radio Laboratory 
in Washington to station 1HAA at Marion, 
Mass. 1HAA will call and be received 
with normal intensity, will begin the pre- 
amble of his message stil] at normal inten- 
sity, and then, as he starts to send the 
text, the signals rapidly become very much 
louder until within a few seconds they 
can be heard all over an ordinary room. 
Then as he proceeds the signals become 
fainter and may become so weak as to be 
unreadable or even inaudible for a number 
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of words, and then again begin to become 
louder, so that by the time the station 
signs off, the signals are again very !oud. 
It can readily be seen that this kind of 
thing makes communication very difficult, 
and on many occasions requires repetition 
time after time of a message which could 
otherwise be copied “solid’”’ the first time. 
In short-wave work swinging is co pre- 
valent that a standard abbreviation has 
been devised to inform the sending station 
that his signals are swinging, and at pres- 
ent, in amateur communication this ab- 
breviation, “QSS”, is heard quite as often 
as QRM and QRN, which mean respective- 
ly “interference” and “atmospherics,” the 
other two worst difficulties encountered 
in short wave communication. It is then 
of interest to attempt to find some ex- 
planation as to the cause of swinging, with 
the possibility in mind that if we know the 
cause, there may be a remote chance of 
avoiding the difficulty. Swinging has not 
been much investigated in the past, for 
several reasons. It is primarily a long- 
distance phenomenon, that is to say, long- 
distance compared to the range of the 
station which is sending. Most commer- 
cial communication is done well within <he 
range of the transmitting station where 
not much swinging is encountered. In 
addition to this, commercial communication 
is done on long wave lengths on which 
swinging is not very severe nor very rapid. 
At present, however, the use of short-vave 
sets is very much on the increase, not only 
in amateur practice but also by airplanes, 
in military work, and in low-power ship 
communication. It seems worth while ‘o 
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1use of fading are rather 
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with amateur stations. It has developed 
since that Mr. H. P. Maxim, and Mr. K. B 
Warner, respectively President and Secre- 
tary of the A.R.R.L., had discussed a 
similar plan and were about to write to 
the Bureau when our letter was received. 

The plans for the tests were completed 
at a conference in the Bureau of Standards 
Radio Laboratory on April 7 at which there 
were present: for the American Radio 
Relay League, Mr. H. P. Maxim, and Mr. 
K. B. Warner; and for the Bureau of 
Standards, Dr. J. H. Dellinger, Mr. L. E. 
Whittemore, and the writer. Commander 














Fig. 1—Map of Station Network. 


| effort to the performance 
tion. Last spring, there- 
| to Mr. L. E. Whittemore 


Laboratory of the Bureau of 


we place before the 
» Relay League a plan for 
fading tests in which the 
would do the transmitting 
while the supervisory and 
nd the analysis of data fell 


tory. During the following 


lan was worked out tenta- 
E. Whittemore, Miss H. H. 
elf 
sts of the method of record- 
ns in signal intensity having 
tisfactory results could be 


it the use of any instruments 


re 


regular receiving equip- 
1u of Standards then offici- 
the plan to the A.R.R.L. 
received favorably, espec- 


ffered an opportunity of find- 


ome definiteness what could 


way of summer transmission 


A. H. Taylor, USNRF, in charge of the 
Radio Laboratory, Naval Air Station, 
Anacostia, D. C., as well as Dr. 8S. J. 
Mauchley and Mr. A. Sterling of the 
Department of Terrestrial Magnetism, 
Carnegie Institution, Washington, were 
present and offered valuable suggestions. 
The tentative plans were brought into 
working shape, and the sending stations 
agreed upon. Mr. Maxim and Mr. Warner 
offered the use of their station 1AW at 
Hartford, Conn., and Commander Taylor 
the use of station NSF at Anacostia, sub- 
ject to the approval of the Navy Depart- 
ment. Commander Taylor’s offer of NSF 
was opportune as there was no Washington 
station capable of good 250-meter trans- 
mission which was available for the tests 
Both 1AW and NSF did excellent work in 
the test series, the transmission of the 
latter station being at times little short of 
phenomenal. 

During the following weeks, Mr. K. B. 
Warner and the officers of the Traffic 
Department of the A.R.R.L. did much hard 
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work in. selecting recorders properly 
located, and known to be well enough 
equipped as to apparatus and experience, 
who could also find time to take part in 
the tests. 

The Station Network 

The station network finally developed 
is shown in Fig. 1 where the sending 
stations are indicated by triangles with the 
call of the station alongside, while the 
recorders are indicated by circular dots. 
There were seven sending stations and 
fifty-one recorders. 

Considerable criticism of the lay-out of 
the fading system was occasioned by the 
fact that only the northeast quarter of 
the United States was covered. There 
were reasons for this. There were almost 
no stations in the southeast part of the 
country and not a great many in the south- 
west. Also such stations as there are, re- 
port comparatively little fading. It seemed, 
then, that not a great deal of information 
would be obtained from the southern 
stations. In addition, there is a limit to 
the number of curves which can be 
analysed. The amount of work involved 
in handling the 1260 curves which were 
received can hardly be appreciated by any- 
one who has not attempted a job of this 
kind. The decision to confine the tests 
to the northeast was a unanimous one in 
the conference, and the results have shown 
it to be sufficiently correct. Experiment- 
ally the A.R.R.L. has run some nation- 
wide tests, largely to see what transmission 
conditions were. The reason for the wider 
spacing of stations west of Pittsburgh is 
a double one. To begin with, there are 
fewer stations west of Pittsburgh, and al- 
though it might have been possible to 
secure as many west of Pittsburgh as we 
did to the east, we did not think this was 
necessary. The winter range of stations 
in the Mississippi and Ohio Valleys is 
enormous compared to that of eastern 
stations. It did not occur to us that the 
Mississippi Valley summer conditions are 
enormously different from the winter con- 
ditions, while on the eastern coast ranges 
do not change particularly with the season. 
The station arrangement, therefore, which 
would have been satisfactory for a winter 
test was not so for the summer test. The 
western stations, 9ZN at Chicago and 9LC 
at St. Louis, were working under a con- 
siderable handicap, and it became necessary 
later to add station 8ER at St. Marys, 
Ohio, in an effort to secure more complete 
records. 

Station Description—Senders. 
1AW—Station 1AW at Hartford, Conn., 
is operated by Mr. H. P. Maxim, 
President of the A.R.R.L., and Mr. K. B. 
Warner, Secretary of the same organiza- 
tion. 1AW does not need much advertis- 
ing. The station location is directly to 
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the east of a large hill toward which the 
antenna is directive. There are no hills to 
the north or south and the country is level 
to the east for about two miles, after which 
it drops sharply to the Connecticut River. 
The soil is a heavy clay which is usually 
very wet in the winter. The station is 
surrounded by houses at a distance of 
about 75 feet, and there are trees in all 
directions except east. The antenna 
(Fig. 2)* is a bent fan of 17 wires spaced 
three feet apart at the high end and which 
is elevated 80 feet. All wires are con- 
tinued through the spreader at the low end 
(elevation 50 feet) to the anchor gap at 
the transmitting apparatus which is located 
in the basement. The ground system con- 
sists of a network of buried wires as well 
as wires to ground rods and to all the 
metal pipes in the building. The radiating 
system has a resistance of 5 ohms and a 
capacity of 0.0011 microfarad. The send- 
ing set (Fig. 3)* is of the 60-cycle non- 
synchronous rotary gap type. Either an 
Acme or Thordarson transformer is used. 
In either case the input is about 780 watts. 
A Dubilier mica condenser of 0.01 micro- 
farad capacity is used. The rotary gap 
is unusual, consistipg of a shaft mounted 
in bronze bearings and carrying 4 metal 
arms revolving between two fixed elec- 
trodes. The rotor diameter is 15 inches 
and the speed 7000 RPM. It will be seen 
that while the spark rate is low the 
peripheral speed of this gap is very much 
higher than usual. Because of the high 
speed, or perhaps because of the com- 
pressed air traveling before the rotating 
electrodes, unusually good quenching is 
obtained so that close coupling with con- 
sequent high efficiency may be used. The 
normal antenna current is 5% amperes 
and the decrement quite low. 

The second station, 2JU, operated by 
Mr. C. J. Goette, is located in Woodhaven, 
L. I., near Jamaica Bay. There are no 
large buildings or trees in the neighbor- 
hood and the land is very level and slight- 
ly marshy. 

The antenna is a four-wire L, 50 feet 
high, 85 feet long, and 10 feet wide. The 
ground system consists of a lead to the 
water pipe and an eight-wire fan buried 
directly under the antenna which is 
directive eastward. 

The sending set (Fig. 4)’ employs a 
United Wireless 1-k.w. open-core trans- 
former with a 30,000 volt secondary. This 
transformer is well known among amateurs 
under the nickname of “the coffin,” which 
its box resembles. The condenser con- 
sists of two Dubilier mica units in series. 
Each unit has a capacity of 0.014 micro- 
farad. The oscillation transformer is the 
familiar “pancake”. The rotary gap is of 


1. Omitted. See July 1920 QST, page 35. 
2. Omitted. See August 1920 QST, page 35. 
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ing eight teeth, and is of the tubes through a_ high-frequency 
nous motor. A tone choke coil. No chopper is necessary to 
from that of a non- ecure an audible tone with this type of 
is obtained. transmitter. The antenna current is nor- 
Aircraft Radio Labor- mally about 5% amperes. This is meas- 
\ir Station, Anacostia, ured in the antenna lead. 
s under the direction 9ZN—Station 9ZN at Chicago, operated 
Hoyt Taylor, USNRF by Mr. R. H. G. Mathews is perhaps the 
at NSF employs two est known station in the network, 9ZN 
the General Electric having operated under the present call 
CG916) operating in. since several years before the war and 
nt and plate circuits during the time doing excellent long- 
motor generator set, distance work. 9ZN is located in a vacant 
to the tubes is about block on Sheridan Road within 30 feet of 
ate circuit supply is the sea wal] of Lake Michigan. The aerial 
urrent, the tone being (Fig. 6)‘ hung between two steel towers 
r driven chopper disc, is a vertical fan of 10 wires spaced 15 
ries with the key as a_ feet apart at the top and brought together 
yndenser so that the near the station roof; all wires continue 
se oscillating whenever through to the antenna switch. The height 
the chopper opens the of the fan is 95 feet. The grounding 
is the familiar one system consists of 28 wires 30 and 150 feet 
to as the Meissner cir- long buried inshore from the station. In 
id plate circuits being addition, two 100-foot wires in the lake 
i to the common an- and a considerable number of ground rods 
ntenna is a multiple near the station are used. The funda- 
hich and 235 feet long mental wave length of the antenna is 300 
ds, to the center one’ meters. For miles around 9ZN_ the 
eset is coupled. At country is some of the most level in the 
ent in each down-lead United States. The soil is very thin and 
is giving a-total of 6.9 is underlaid by many feet of sand, which 
tenna. is moist at all times. Two transmitting 
speech the above sets are used at 9ZN, one of which is a 500- 
as a power amplifier, cycle Telefunken set, (Fig. 7)‘ no detailed 
ted so that the set description of which is available. In the 
To the grid is coupled 60-cycle non-synchronous rotary gap set 
small aircraft radio the transformer is a United Wireless open- 
antenna currents are core “coffin” similar to the one used at 
r telephone as when 2JU. The condenser is of plate glass in 
ordinary manner. oil with about 0.008 microfarad capacity, 
testing station, oper- the rotary gap a seven-point gear type 
rad of the Westinghouse driven at 3600 r.p.m. The antenna 
Co., Pittsburgh, Pa, has current at 9ZN is unusually high, about 
known during the past 8.7 amperes at 250 meters, and somewhat 
very few short-wave, over 9 amperes at 425 meters. This is 
tations. The antenna probably an indication of very low antenna 
nsists of a 6-wire L_ resistance. 
long, suspended 50 feet 8ER—Station 8ER at St. Mary’s, Ohio, 
ver a similar counter- is operated by Mr. and Mrs. Charles 
et. A third network Candler. 8ER under its pre-war call of 
counterpoise is used 8NH established a record, unequalled, I 
believe, by any other amateur station, of 
(Fig. 5)* employs two’ being heard in every state of the Union. 
* a type similar to the The location of 8ER is unusually favorable. 
Company’s “U” type in The country about St. Mary’s is absolute- 
t using one co'] as a_ ly level. There are no hills for many miles 
te and grid coil. The _ in all directions. Even along the streams 
ned from a %-kilowatt the land is very flat. There are no tall 
renerator from an air- buildings near 8ER and only a few large 
f the type employed on trees to the east All stations in this 
This generator is driven portion of Ohio are able to do unusually 
motor at such a speed good work. The antenna is a six-wire L, 
is 700 cycles. Atrans- 55 feet high and 65 feet long. The ground- 
110-volt supply up to ing system consists of a number of 7-foot 
is applied to the plates ground rods also connected to the water 


eptember 1920 QST, page 32. . Omitted. See January 1920 QST. 
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pipes and to a cistern. No information is 
available as to the antenna characteristics. 
The sending set is of the non-synchronous 
type with 60-cycle supply, Thordarson 
transformer, gear type rotary, and glass 
plate condenser in oil. 

9LC—9LC at St. Louis is the only one- 
half kilowatt station in the system. It is 
operated by Mr. W. E. Woods, who has 
become well known in connection with his 
work at the Otter Cliffs receiving station 
if the Navy Department and his pre-war 
work with station 9HS at St. Louis. There 
are no tall buildings or trees near 9LC. 
There is a street car line about 200 feet 
from, and parallel to, the antenna but no 
nterference has been experienced. Not 
much is known about the topography near 
9LC. In general the country about St. 
Louis is flat. The antenna is a five-wire 
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a shunt condenser but by means of a vari- 
able inductor in series with the secondary. 
A great increase in sensitiveness is se- 
cured, as the ratio of inductance to capa- 
city in the circuit is much improved over 
that obtained when using a shunt conden- 
ser. The plate circuit of the tube con- 
tains another variable inductor by means 
of which the degree of regeneration can 
be controlled. For spark or ICW re- 
ception the set is usually operated with 
the largest degree of regeneration which 
will not distort the spark tone. Far more 
regeneration can be used with low spark 
tones than with high. It is possible that 
this is the reason why a low spark rate has 
been found far more effective in amateur 
practice than the high pitches favored in 
commercial work. Almost without ex- 
ception the recorders used a “soft” or gas 


Fig. 8—Paragon receiving set circuit. 


L, 55 feet high, 65 feet long, and 12 feet 
wide. The sending set consists of an 
Acme %-kilowatt transformer, six Mur- 
dock condenser sections, of 0.0017 capacity 
each, connected in parallel and oil im- 
mersed to prevent brushing between leads. 
Either a quenched gap or a Benwood en- 
closed rotary is used. The Benwood rotary 
s a gear type gap enclosed in an air-tight 
aluminum case which serves not only to 
muffle the crash of the discharge but also 
provides a more favorable atmosphere for 
good quenching. The radiation is 4% 
amperes at a decrement of 0.03. 9LC had, 
during the past winter, a range attained 
by very few one-kilowatt stations. During 
these tests, however, the unusually severe 
summer conditions of the Mississippi Valley 
did not give this station the opportunity 
to perform as well as some of the others 
in the system. 
Station Description—Recorders. 

With a single exception every recording 
station used a short wave receiving set of 
the type originally put on the market under 
the name of the Paragon receiver by -the 
Adams-Morgan Co. The circuit of this 
set is shown in Fig. 8. The tuning of the 
primary circuit is accomplished by means 
of a switch on the inductance and a series 
condenser in the antenna lead. The 
secondary circuit is not tuned by means of 


tube as the detector and “hard” or high 
vacuum tubes for the amplifier. Minor 
variations of the circuit occurred, such as 
the provision of taps on the B battery as 
a means of varying the plate voltage of 
the detector tube. 

The recorders, with few exceptions, 
used four or six wire L antennas about 60 
feet high and 60 feet long. These were 
suspended by means of electrose insulators 
and, in most cases, copper wire, No. 12 or 
thereabouts, or 7 strand phosphor bronze, 
was used. The ground connections in 
most cases were to water pipes; in some 
cases to buried networks. A few recorders 
used harp antennas. 

All of the transmitting operators except 
the one actually sending at the time acted 
as recorders. The stations which served 
as recorders only are listed below: 

Additional Recorders. 
1AE S.. B. Young, 294 Ashmont St., 
Dorchester, Mass. 

H. C. Bowen, 168 Belmont St., Fall 
River, Mass. 

G. Faxon Shorey, Melrose, Mass. 
149 Hollis Ave., 


Ave., 


1AK 


1BG 
1CK P. F. Robinson, 
Braintree, Mass. 
1CM H. B. McLane, 
Laconia, N. H. 
Stuart Briggs, 
Brookline, Mass. 


342 Union 


1DG 94 Walnut Place, 
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19 Nevens St., 1SN Wm. E. A. Dodge, Beverly, Mass. 
1TS Donald H. Mix, 40 Stearns S&t., 
ming, Prout’s Neck, Bristol, Conn. 
1YB F. L. Southworth, Sec., Dartmouth 
lya, Marion, Mass. College Radio Assn., Hanover, N. H 
23 Harrison St., 2BG A. J. Lorimer, 243 Mackay S&t., 
. Montreal, Quebec. 


A. R. R. L. PADING REPORT 





call_ Location Date 





1s begin veneral reception this date 





_General character of strays 


fate 








Transmitting station call Wave length m. 


ycotion, and strength, indicated by check mark below. 
Wind Direction: N Wind Strength: Calm 
NE Light 
E Wedium 
E Strong 

leet Storm 
Og Ww 
Lightning 


H RECORD, Indicate average strength for each letter by 
in the proper square below. 
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Resetving Operator 
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2BK C. E. Trube, 6 Livingston Ave., 
Yonkers, N. Y. 

2FG F. H. Myers, 45 Albany Trust Bidg., 
Albany, N. Y. 

2JE J. L. Eddy, Jr., 19 Washington St., 
New Rochelle, N. Y. 

20E_ 5S. L. Raynor, College Court, Free- 
port, N. Y. 

2TT A. Rechert, 
New York City. 

2YM YMCA Radio Club, 
St., New York City. 

2ZM_ L. M. Spangenberg, 25 South Fourth 
Lake View, N. J. 

3BZ W. T. Gravely, Danville, Va. 

3EN T. C. White, Jr., 303 Riverview 
Ave., Norfolk, Va. 

3JR H. A. Snow, 1656 Newton St., NW., 
Washington, D. C. 

3NB Marcus Frye, Jr., Box 187, Vine- 
land, N. J. 

3SU A. B. Chism, 3729 M St., N.W., 

Washington, D. C. 

38UA_ E. B. Duvall, 4004 Park Heights 
Ave, Baltimore, Md. 

3ZA C. A. Service, Jr., Bala, Pa. 

3ZS C. H. Stewart, St. Davids, Pa. 

4AT O. A. Gulledge, Ft. Pierce, Fla. 

5DA W. C. Hutcheson, Wind Rock, Tenn. 

8AAN A. H. Benzee, Jr., 207 Sumner P1., 
Buffalo, N. Y. 

Harrison Daniels, 424 W. First St., 

Dayton, Ohio. 

wes H. M. Walleze, 234 Vine St., Milton, 


a. 
8CE_ R. C. Ehrhardt, 117 South Blakely, 
Dunmore, Pa. 
8DA_ A. J. Manning, 252 McKinley Ave., 
Salem, Ohio. 
8ER Mr. and Mrs. Charles Candler, St. 
Marys, Ohio. 
50 E. 


8IB R. C. Higgy, 
Columbus, Ohio. 

8WY Lord Bros., 531 Beach Ave., Cam- 
bridge Springs, Pa. 

8XU_ Sibley College, Cornell University, 
Ithaca, N. Y. 

8ZW_ J. C. Stroebel, Jr., Wheeling, W. Va. 

9DT C. W. Patch, Villa St., Dubuque, 
Iowa. 

9ET W. L. Tomson, 1163 North Broad 
St., Galesburg, III. 

9NQ J. H. Burke, Galesburg, III. 

9ZC J. A. Gjelhaug, P. O. Box 154, 
Baudette, Minn. 

9ZJ FF. F. Hamilton, North Alabama St., 
Indianapolis, Ind. 

9ZL_H. J. Burhop, Naval Radio Station, 
Manitowoc, Wisc. 

WWV S. Kruse, Radio Laboratory, 

___ Bureau of Standards, Washington. 

NSF L. Young, Radio Laboratory, 

Naval Air Station, Anacostia, D. C. 

Operation 

The network performed excellently 

throughout. After the first two days in 

which the usual delays occurred, no send- 


181 Waverly Place, 
153 E. 86th 


18th Ave., 
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ing station failed to transmit its test 
schedule excepting on a very few occasions 
when the cause of the failure was beyond 
the control of the operator. The average 
distance of transmission was 400 miles. 
When it is considered that no station in 
the system used an input of over one kilo- 
watt, that communication was at 250 
meters where static is usually at its worst, 
and that the season was the most un- 
favorable for radio work, it would seem 
that only very meager results could be ex- 
pected. Actually, however, an average of 
26 recorders stood watch every evening 
and on no occasion were less than 20 on 
duty. This performance did not decrease 
during the period of the tests, the oper- 
ators having the necessary interest to 
spend night after night at their instru- 
ments struggling with the uproar due to 
atmospherics. More than half of the 
schedules listened for were copied in the 
form of 1260 curves sufficiently good to 
be used in the final analysis. 

The tests were all made at a wave length 
of 250 meters, under permits issued by the 
Radio Inspection Service, Department of 
Commerce. These permits were not 
necessary for the special amateur stations 
9ZN and 8XK nor for the Naval Station 
NSF. The method of recording the vari- 
ations of signal intensity is shown in Fig. 
9. The test schedule consisted of the 
alphabet, each letter sent five times at a 
speed equal to eighteen words per minute, 
so that the alphabet required about three 
minutes for transmission. As each letter 
was received the operator indicated on this 
chart the intensity at which it was heard, 
so that when the schedule was complete a 
curve had been secured showing the swing- 
ing during the three-minute period. The 
intensity scale used may not seem especial- 
ly satisfactory but its use was unavoidable 
since an audibility meter cannot be used 
satisfactorily with a regenerative re- 
ceiving set, and as a matter of fact, the 
performance of the method is very good 
under severe tests. A laboratory test of 
the method can be seen in Fig. 10. Buzzer 
transmission of the actual] schedule was 
sent through the primary of an ordinary 
coupler to the secondary of which two 
headsets were connected in series. The 
operators independently recorded the in- 
tensity of signals which was varied during 
transmission by altering the coupling. It 
will be seen that the curves are alike ex- 
cepting as to the judgment of the average 
strength of the signals, so that one curve 
lies higher on the chart than the other. 
Many such tests were made, and in no case 
were the results less satisfactory than those 
shown on this chart. A test of the method 
under actual operating conditions is shown 
in Fig. 11, where Mr. K. B. Warner and 
H. P. Maxim, at 1AW, Hartford, Conn., 
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enals from 2JU at Wood- 
nd, simultaneously. The 
present variations in re- 
nce a receiving set oper- 
ritical point at which it 
rate has something of the 
’ a generating set and 
enals more than strong 


Method of Testing 

f running an actual test 
At 10 p.m., eastern 

ll the sending stations 
e from Arlington. At 
tation, LAW, at Hartford, 
made a long QST call, 
“Bureau of Standards— 
Test.” Both the call and 
repeated, then the station 
e test schedule, repeating 
times as has been men- 
orders able to hear 1AW 
the QST, and thereafter 
ents alone and recorded 
After the schedule 1AW 


were made each week, on 
lay and Saturday evenings, 
by IAW coming at 10:10 
tandard time, 2JU at 10:20, 
SXK at 10:40, 9ZN at 
11:00. After being added 
nders, 8ER also transmitted 
“anges are sufficiently small 
Valley during the sum- 


RiSiTiviv x z 


that no interference occurred 
R and 9LC. 
test night each recorder who 
h filled out one curve sheet 
ich sender that he could hear. 
f the week he sent in all the 
luring that week. The origi- 


nal intention to record atmospherics, by 
means of the various symbols shown, was 
abandoned as no recorder was able to note 
signal and static strength simultaneously. 
Weather conditions are shown roughly by 
checking the proper words at the lower 
left corner of the sheet. Recorders were 
asked to indicate on the lines above the 
chart, the swinging at various waves, 


KIL ole afafs fff WIxly¥ 
eese2 
= 


} 


Hit isi Kil iMIN 


Transmission by 2JU - July i, 1920 


R TIViV x 


+ 


U 


Fig. 11—Two operators receiving at same station. 


general reception conditions on various 
waves, and any special conditions. Most 
of them did this very well and also used 
this space for indicating general static 
conditions during the evening. The exact 
method of recording varied, as it was 
modified during the tests by reason of im- 
provements suggested by the observers. 
At first our impression was that the swing- 
ing would be very slow, hence the inten- 
tion was to use a check mark for each 
group of five letters. This was not ade- 
quate as the swinging was often more rapid 
than could be so shown. Several observers 
suggested a different observation form in 
which one column was allowed for each 
letter, that is to say, five times as many 
columns as in the present form. This 
would have been good but clumsy; even 
the present form is exceedingly unhandy 
when large numbers must be analyzed. 
Another suggestion was that a continuous 
curve be drawn by moving the pencil slow- 
ly as the signals come in. This sounds 
well, but in practice is subject to violent 
errors when long slow fading takes place, 
as the temptation to keep the pencil moving 
in the same direction is irresistible when 
the curve has continued in the same direc- 
tion for, say, 20 seconds. The result of 
this tendency, which appeared both in the 
field and in laboratory tests, is that slow 
(Continued on page 37) 
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The Young Squirt’s Second Epistle to 
The Old Man 


By QRU 





Say fellows, this bird is getting GOOD. In this story he visits T.O.M. and we know you'll 
get a rib-ache from it. It seems to us it’s high time our grouchy old friend had something to say 


about these things, too. Next month.—Ed. 
B ber magazine is a humdinger! I’m 
tickled foolish and have been 

prancing around the house in _ such 
delirious delight that I have just knocked 
the kid’s bank off the shelf. The Fourth 
of July has gone and went, Doc Cook’s 
shadow has grown less, George Washington 
is dead, Charlie Ponzi has gone broke, 
Charlotte Corday has murdered Murat, 
and last but by no means least, prohibition 
is prohibiting; still I’m as happy as a new 
born lark, and that’s some joyful. I dance 
with supreme joy, don’t care if my iron 
wire antenna comes rattling down. “Why”’, 
say you, and I’ll affirm right here that 
you’ve got a darned good right to make 
the gentle inquiry. So here’s where I let 
you all in on the song and dance. 
“Whoopee”, as our mutual friend, Bill 
Hart, would say. The September issue of 
our QST has no “Rotten” article. I guess 
that Old Beeswax has melted and run. 
Howl children, all t’gether: 

The Wouff Hong has gone 

All yell in high pitch, 

Yea, he has skeedadled; 

The Darned Rettysnitch. 

Rah, rah, rah, 

Who are we? 

We're the boosters 

For QST. 

My mind is free to act. That was some 
load to get off it, Eddie. I shall proceed. 
However, there is something else I want 
to dispose of, as the old maid said when 
she tried the chowder out on the family 
cat. I’m here to tell you of a dream that 
I had the other night. Now, there are 
dreams and dreams, and some dreams are 
great dope. This dream that I had the 
other night was the outcome of a very 
large lobster salad, copiously bathed in 
vinegar and accompanied to my chow hall 
by a large and delicious dish of chocolate 
ice cream. 

Let us begin at the beginning. All 
things have beginnings with the possible 











I escorted a dream home. I mean one of 
those dreams who magnanimously allows 
you to take her to the theatre, then 
gets you to blow her to a good feed and 
allows you to lean over the fence and look 
into her dreamy eyes. Your heart goes 
out to her in fond regard. You say “Good- 
night” and with muffled oar, silently beat 
it home. Another week’s salary gone 
wrong. What you had spent would have 
bought a darned good amplifier. 


Y the ever living Ohm Sifter and 
Most High Dingle Snatcher, also by 
my most holy Halidom, our Septem- 








lean over the fence and look into her 
dreamy eyes.” 

Well, I had arrived home and had been 
greeted by Tiny, our Siberian bloodhound. 
I beat it up stairs and was sitting on the 
edge of my Ostermoor humming, “I’m 
But a Stranger Here, Heaven is my Home”, 
when the tranquillity of my bump of ama- 
tiveness was disturbed by a dark twinge of 
the stomach. With my usual fortitude and 
a touch of fiftytude, I ignored this warn- 
ing of an outraged stomach. I bent my 
strong will to the task of sleeping, realiz- 
ing that my boss would raise cain with me 
on the morrow if I didn’t show my usual 
degree of semigiliousness. After counting 
all the little sheep into their folds that ever 
could be wandering, I fell into a fitful 


exception of that howling old mannikin 
from the west. He just growed, I guess. 
We are darned well sure he’s here, how- 
ever. Before I had this remarkable dream, 


doze. 
I say precipitated. 


My first impression was that I was going 





I say fell, perhaps it were well that 
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vith great speed. My mind 
) some manner unknown 
transported to the top of 
1AW. Mr. Maxim was 
large telegraph key in 
end of which was a 

1 like unto a large 
pen. He looked up at 
You are now about to 
undertaking, young man. 
going to try to shoot 

of THE OLD MAN. 

and have managed to 
nough kale to purchase 
lowatts and in a few 
be on your way.” I 

nd tried to maintain my 
ravity. Summoning out 
other words, my reserve, 
Sir Hiram, I go in the pur- 
re, and if I ever find that 
Knowledgebox, It’s me and 
the love of mud, what in 
thing that you’ve got 
like the east end of a 
hest swelled with the pride 
hen reviewing the navy. 
“is my silencer, to be 
in maintaining silence 


ropelled through the ether 


old man Hertz.” I con- 
entarily I was ill at ease, 
led out all the Class Four 
ned myself to fate, realiz- 
rular navy was too busy to 
So I yelled at him in un- 
do, “Shoot, old kid, I 
the heathen.” The next 
I didn’t know anything. 
ered, I realized that the 
; turbine had been dis- 
was being propelled along 
: dash—but I couldn’t get 
ful mouth open to save 
the gelatine. On and on 
t going at feet per second, 
; making meters. 186,000 
that’s some faster than 
ild turn ’em out. 
i with some degree of com- 
lackening speed somewhat 
volplaning down to a thing 
an immense pigeon trap. 
loser I could see that it was 
hicken coop netting and old 
of hay wire. It was 
he air by very rickety look- 
vaks, or to be explicit, Poles, 
n anguish with every gust 
1 a swoop I was seated on 
looking contrapshun and 
myself to take a slant 
peech could not be coaxed to 


ear 1. 


s mess, which I now realized 
mn antenna, was a little house 
r of which was written, “Enter 
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bugs, you'll find nothing rotten here.— 
T.OM.” “T.O.M.”! Where had I seen 
these letters before? I mused, yea I 
meditated. All at once it dawned on me, 
as the Kaiser said when the sixteen inch 
shell went down the back of his neck. 
“The Old Man’s dump, by ginger”. I sat 
very quiet because I couldn’t do otherwise. 
Finally smoke began to issue from the 
back door; no, no, not the chimney. This 
darned house didn’t seem to rate any 
chimney. 

The next thing that I remember a cat 
let out an awful howl and came flying 
through the door with the speed of a 
Haytian revolutionist chasing a Chinaman 


“I tried to compose myself to take a slant below.” 


through the streets of Cape Town. Then 
the air was disturbed by cussing emanating 
from the house. I bent to listen and here 
is what I heard. “Well, darn you, Betsy, 
I get you moting and every blankety time 
I press my key you shoot a field coil. 
Darned if I don’t send you back to the 
junk shop where I got you in New York. 
Turnsback’s got to come coco on this deal. 
The whole blankety blank works are on the 
bum” Period. ”#$%—&’() 

I meditated, “Wonder who in the name 
of Guglielmo is Betsy” when my equani- 
mity was disturbed by a jolt in the west 
side of my trousers. Then I heard a shout 
and another choice collection of cussing. 
“What the blankety blank’s the use, I’m 
going outside to see what my decrement 
is.” Through the door issued (and “issue” 
is the proper word, the darn thing didn’t 
walk, I'll be bound) the funniest looking 
specimen of—shall I say—manhood; that 
I ever clapped my hypermetropic on. 

It had short stubby white hair beneath 
which was a weazened old phizog that 
looked as though it had beat it from home 
at the time that Pharaoh was frying 
Cheops. On the dome was a silk hat, 
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much battered, probably a remnant of the 
Blaine and Logan campaign. From _ te- 
neath this hat protruded a pair of head 
phones which looked as tho they might 
have seen service on The Carlo Alberto. 
The shambling figure was attired in a form 
fitting suit probably purchased for the 
aforementioned campaign from the Tiers 
Sawbuck catalog. Around the emaciated 
lves I noted a pair of linemen’s climbers. 
This bird was smoking a corn cob pipe,and 
I will say that he didn’t have any regard 
for the amount of tobacco that he smoked. 
Did I say tobacco? I mean the rubber 
from the tops of storage cells, if I am to 
idge by smell This, I guess was the 
smoke that I had previously observed com- 
ing from the door. Well, if that bird 
came from the rib of a man his father 
must have thot a lot of children to bring 
him up. 

He paused and I now noted that he had 
a tape measure in his hand and that his 
dried up lips were moving. “I got to find 
out what my decrement is. Milt West 
says that I’m disturbing the whole doggone 
rotten neighborhood.” With that this old 
dingbat started to climb one of the rickety 
masts with the aid of his climbers. He 
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made a half hour every twenty minutes. 
Finally he reached the top and was shaken 
back and forth by the breezes. After 
getting his breath he commenced to yell 
to his friend wife. The poor abused lady 
came out of the house and Old Jingle yelled 
as follows. “Old Woman, I want to get 
the Naperian Logarithm of decrement of 
this beautiful antenna of mine. Now I 
shall hold the end of this tape measure and 
I want you to take it into the kitchen and 
let it go up thru the skylight, after which 
you go onto the roof and jump from there 
to me and bring the tape with you. After 
that we will multiply our results in meters 
by pi and then by heck, I’m sure that we’ll 
have the dope so that we can give Milt a 
g bawling out.” The poor lady hesi- 
tated Gathering up her already shaken 
nerves the deluded being protested as 

llows. “Thomas, yesterday you had me 
break out all the table salt in the house 
because you said that you couldn’t spare 
the change to buy Sal Ammoniac to charge 
the battery on the front door bell. Then 
you had me go in the cellar and turn over 
five tons of coal looking for some lead sul- 
fide that might have gotten mixed in it by 

(Continued on page 22) 


roo 


Bulb Oscillators for Radio Transmission 
By L. A. Hazeltine 


Professor of Electrical Engineering, Stevens Institute of Technology 


PART IL. 


Circuit Design 

When the various bulb adjustments have 
been decided on, and when the constants 
of the load are known for a specific case, 
we may proceed with the design of oscil- 
lator circuits. The numerical calculations 
in a radio-frequency circuit are simpler 
than in a low-frequency circuit because 
the reactances are usually so high in com- 
parison with the resistances that the latter 
may be neglected in computing impedances, 
except when the reactances are cancelled 
by tuning. Thus, with resistance neglected, 
the impedance of a coil is wL, that of a 
condenser is (1/@C). That of a coil and 
condenser is series and tuned to resonance 
is r. Here the symbols having the mean- 
ings indicated in Table I and are expressed 
either in standard units or in the more 
convenient radio units. 

Let us calculate, for example, the proper 
circuit constants for a 300-meter radio 
transmitting set using for oscillators two 
type T pliotrons (Navy designation CG- 
1162, Signal Corps designation VT-14), 


and a 20-ohm (0.20 kilohm) 0.0005-micro- 
farad (0.5-millimicrofarad) antenna, first 
with the connections of Fig. 9 and secondly 
with those of Fig. 10. A test of a bulb 
of this type operated below normal rating 
to increase the life, gave at a heating cur- 
rent of 1.7 amperes the optimum values of 
Table II, corresponding approximately to 
the condition of Fig. 7. The last three 
items of this table are needed in the radio- 
frequency calculations aad are copied in 
Table II, together with the antenna data. 
The lower part of this table gives the cal- 
culations for the circuit of Fig. 9, employ- 
ing the “convenient radio-frequency units” 
throughout. Similar calculations for the 
circuit of Fig. 10 are given in Table IV. 
(In this latter case M, signifies the mutual 
inductance between the portion of the coil 
included in the plate circuit and the 
pertion included in the antenna circuit.) 

For simplicity’s sake in the above cal- 
culations, no account has been taken of 
the inherent capacities of the various 
parts. This can best be done by reducing 
such capacities to the equivalent values in 





Quantity 


tage 
rent 


er 


ity 
’-inductance 


ial Inductance 


gular Frequency 


Frequency 


TABLE Il. 


itage 

(direct) 
tage 
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ting voltage 
ng voltage 


r output 


TABLE Ill. 


Data (2 bulbs) 


P—6440 mw. 
E 122 volts 
E, 84 volts 


TABLE I. 


| 
| 


[Radian per second 


Standard Unit 


Volt 
Ampere 
Watt 
Ohm 
Farad 
Henry 


Henry 


Calculations 


| 
| 


Notation 


Convenient Radio Unit 


for low power for high power 


Volt Kilovolt 
Milliampere Ampere 
Milliwatt Kilowatt 
Kilohm 
Millimicrofarad 
Millihenry 


Millihenry 


Radian per microsecond 


Bulb Test Data 


252 volts 

21.3 milliamperes 
44.5 volts 

15.66 kilohms 
122 volts 

84 volts 


3220 milliwatts 





for Fig. 9. 
Antenna Data 


i.=300 meters 
C=0.5 millimicrofarads 


r=0.02 kilohms 


1885 


= 6.28 rad/psec. 


300 
1 


= 0.0507 mh. 





(6.28)*x 0.5 


/ 6440 
Bee yf aqntines 
0.02 


122 
M 


84 


6.28 x 568 


* 6.28 x 568 


=568 ma. 


=0.0342 mh. 


=0.0235 mh. 
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the main oscillating circuit, by multiplying 
each by the square of the corresponding 
ratio of voltages. Such capacities usually 
amount to a few hundreths of a millimicro- 
farad and so are appreciable. For example, 
let us assume in Fig. 9 and Table III the 
following capacities: 


Plate and connections, 0.03 


} 0.05 muf. 
Plate coil, 0.02 
0.02 


0.015 


Grid and connections 


} 0.035 muf. 


Grid coil, 


Antenna coil, 0.02 muf. 
Then the total effective capacity to be 
added to the antenna capacity is 

s M 2 


Pp « 
0.05 x —+ 0.035 x —+0.02=0.05 muf.; 
L’ L’ 


so that instead of 0.5 muf. we should have 
used (0.5+0.05=0.55 muf.) 
For the coil design we may employ the 
empirical formula, 
0.0008 a’N’ 


6a + 9b+ 10c 
where N is the number of turns and a, b 
and ¢ expressed in inches are respectively 
the mean radius, the axial length and the 
radial depth of the winding section. (In 
single-layer coils (c) is then zero.) The 
mutual inductances are given in terms of 
the self-inductance and the coefficient of 
coupling k by the usual formula, 

M,,=k y L.L,. 
The calculation of k is beyond the scope of 
this paper. It will be nearly unity when, 


Cc 
Pr 


L= mh., 





™ 


~— 




















QsT 17 


as with M, in Fig. 10, the two coils have a 
large portion in common. For two like 
single-layer coils placed end-to-end in con- 
tact, k will be given approximately by the 
formula, 

a 


k=———_. 
a+3b 


In Fig. 9 care should be taken to couple 
the plate and grid coils closely to the 


Cc 
r 





-FIG.4O>- 

antenna coil and less closely to one an- 
other, to prevent a short-wave oscillation 
in which the antenna does not take part; 
and where the values of L and M, come 
out nearly alike (as in the example) it is 
convenient to connect the plate and the 
antenna to taps on the same coil, as in 
Fig. 10. 

Symmetrical Oscillators for High Outputs. 

As explained previously in connection 
with Fig. 1 and 2, high efficiency of a bulb 
oscillator requires that the plate current 
should flow only during the time while the 
plate potential is low; and this result can 
be attained with the usual bulb circuits 
only by limiting the plate current to a 
small portion of the cycle. The plate cur- 
rent must have a high maximum value, 
therefore requiring a high filament temper- 
ature, and will be rich in harmonics. The 
ideal ccendition would be that of Fig. 1, 
where the plate potential and plate current 
are substantially constant for half of each 
cycle, the plate current being zero for the 
other half. This condition has been at- 
tained by the author with the symmetrical 
circuit arrangement of Fig. 11a. 

In Fig. 11a the plate coil L, and the grid 
coil L, are coupled as usual to produce 
an oscillation which is transformed to the 
load essentially as in Fig. 9. Taps from 
the centers of these coils lead to the fila- 
ment through the impedance coil Z and 
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ind through the resistance 
The impedance coil Z 
ke out practically all al- 
urrent and to pass only 
lirect current. If the 
yulbs are so highly nega- 
half cycles as to reduce 
plate currcnts to zero, 
current of the generator 
plate for one half cycle 
* plate for the next half 
rectangular plate current 
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R. will be so high compared with the in- 
ternal resistance of the grid circuit in this 
half cycle that the grid potential will re- 
main very low; moreover, the grid poten- 
tial will then be nearly constant, as it 
varies only slowly with the grid current. 
In the other half cycle, when the grid is 
negative, no grid current flows and the 
grid potentia] will be negative by the half 
voltage of coil L, plus the nearly equal 
voltage drop in R.. Hence the grid poten- 
tial will vary as represented by the wave 


TABLE IV. Calculations for Fig. 10. 
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e, Fig. 11b, consisting approximately of a 
straight line and a half sinusoid. The 
voltage across R. will consist of half sin- 
usoids and will be of double frequency. 
The plate potential, during the half 
cycle of positive grid will be low and near- 
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ly constant, since it has to produce a con- 
tant current with the aid of a nearly con- 
stant grid potential; during this interval 
most of the half voltage of coil L, and 
most of the generator voltage E, will 
appear across the impedance coil Z. In 
the other half cycle, when the grid is 
negative and the plate current is zero, the 
plate will be positive by the half voltage 
of coil L, plus the voltage across Z plus 
the generator voltage. Hence the plate 
potential will vary as represented by the 
wave e,, Fig. 11b, consisting (like the grid 
potential) approximately of a straight line 
and a half sinusoid. The voltage across 
Z will consist of half sinusoids with a dis- 
placed axis and will be of double fre- 
quency. 

Conditions in Fig. 11 are complicated 
when the bulb and coil capacities are 
appreciable, as would occur especially at 
short waves. Instead of the single coil Z, 
it might then be desirable to use two 
coupled coils directly adjacent to the 
plates, thus eliminating the double- 
frequency potential of the coil L,. 

The arrangement of Fig. 11 is most use- 
ful for high-power bulbs, in which the 
plate potential during the flow of plate 
current is a small fraction of the direct 
supply voltage, and in which the output is 
limited by plate heating; for here the 
lowering of the plate loss would be re- 
latively great and would make possible 
much higher outputs per bulb. It is doubt- 
ful whether this arrangement would result 
in any great improvement when applied to 
low-power bulbs operating on short waves, 
as in most amateurs’ stations. 


Polyphase Oscillators. 


It is well known that two or more bulb 
oscillators having approximately the same 
frequency will tend to pull into synchron- 
ism when coupled. If three coils, one 
supplied from each of three oscillators, 
are connected together to constitute a 
closed circuit, the three oscillators wil] be 
coupled and brought into synchronism. 
The vector sum of the alternating voltages 
of these three coils must be zero; so in 
general the voltages will be in polyphase 
relation. 

The above principle has been applied by 
the author to produce three-phase oscilla- 
tions with the connections of Fig. 12. The 
three oscillators are alike throughout and 
produce equal alternating voltages in the 
three synchronizing coils at the right of 
the figure. These voltages then combine 
to form a three-phase equilateral triangle. 
It is found that the frequencies of the 
separate oscillators may differ greatly with- 
out preventing their being pulled into 
synchronism when the circuit through the 
synchronizing coils is closed; for a cor- 
recting current will flow through the local 
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circuit of these coils to satisfy the electri- 
cal relations required in each oscillator cir- 
cuit. The same action takes place in case 
loads of unlike phase angle are connected 
across different phases since the plate cur- 
rent and plate potential of each bulb must 
be in phase. 
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It does not seem unlikely that polyphase 
bulb oscillators may be useful in supply- 
ing power to a number of suitably spaced 
antennas for sharply directive radiation. 
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Some More C.W. Ideas 


By Arthur J. Funk 


tant, Dept. of Science, 


ich in our magazine about 
1ve and modulated C.W., 
1 as I have done consider- 
th tube transmitters it is 
t the cream of my efforts 
my fellow workers. 

five circuits thoroughly 
ast concluded to use the 
iit in preference to all 
all, because of its high 
ondly, on account of its 
ircuit I am now using 
n the attached diagram. 
rangement is such that 


Senior High School, 


Savannah, Ga. 


grid-to-filament resistance is apt to get 
the entire discharge, which means .that 
the other tubes will continue to draw 
current without oscillating, causing them 
to heat. The installation of individual 
condensers and leaks in our station in- 
creased our radiation over 100%. and 
stopped all tube heating. The condensers, 
C, for VT-2’s at least, should be not less 
than .0005 mfd. and not more than .0008 
mfd., preferably of mica. The grid leaks, 
R, are made of glass tubing, about 2 mm. 
inside diameter, 4 in. long, packed with 
lampblack, with brass plugs at each end. 
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ch closes the circuit for 
buzzer. 

it under no circumstances 

used without grid conden- 

» space current will travel 

d thru the grid coil instead 

t to the filament, since the 

the grid winding is much less 

e resistance from grid to 

would cause the grid to 

nd bombard the filament by 

ssion, dangering the life of 

evidenced in oxide-coated- 

so used when the filaments 

than one tube is used, in- 

‘ondensers and leaks should 

o that each tube will get 

rrid discharge and leakage— 

ossible with a common grid 

ecause the tube with the least 


The best value for VT-2’s is between 8000 


and 10,000 ohms, depending on the fila- 
ment current. 

The best buzzer modulation is obtained 
by breaking the grid leak circuit with the 
contacts of a buzzer whose fields are in 
series with another buzzer, the second 
buzzer controlling the frequency, as shown 
in the diagram. When using the contacts; 
of but one buzzer to open the leak cir- 
cuit, it is seen that the chopping is poor 
since, while the contacts are open, the cir- 
a is still closed thru the key and battery 
side. 

For telephony we use a large trans- 
former of about 15 watts input, in the leak 
circuit as shown, and in order to handle 
the primary input at least three micro- 
phone buttons are used in parallel, on a 
potential of 6 volts. 

(Concluded on page 39) 
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Radiophone- Telephone Linking 


UR readers have read of the many 

successful experiments in linking a 

radio phone set and the ordinary 

wire telephone whereby speech may 

be transmitted over both systems, 
but we know of no work done in that line 
by amateurs. Now that radio phones are 
becoming popular, there are some interest- 
ing possibilities in this work. When 
listening to a radiophone concert, haven’t 
you wished that you could call some friend 
on the wire phone and let him hear it too? 
And, going a step further, if two of you 
have radiophones, wouldn’t it be interest- 
ing to have a system whereby each of you 
could link up the land phone to your sets 
so that any one with a telephone in their 
house could be reached direct by you, the 
other operator, or any part in his town? 


F 2 5 














FIG 1 
With a little care this can be done without 
the slightest trouble to the telephone 
company. 

Such systems of course require an oper- 
ator at each radio station to tune in the 
signals and to throw the change-over switch 
at each conversation, as breaking-in as 
done on the ordinary phone is of course 
not possible by ordinary radio. The idea, 
then, is to take the incoming speech from 
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the line, use it for modulating the radio 
output, and, at the receiving station, to 
impress the received speech on the line, 
with an operator listening in all the time 
at each station. 

The circuit of the usual central-station- 
energy telephone is shown in Fig. 1, and in 
the writer’s experiments the best method 
of coupling to the line was found to be 
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thru the secondary of the telephone trans- 
former, as shown in Fig. 2. When a phone 
line is idle, the circuit is open to d.c. 
(altho ringing is accomplished by a.c. thru 
the large paper condenser). Removing 
the receiver closes the circuit and attracts 
the attention of Central, so that if any ex- 
periments are to be made which might re- 
sult in closing the circuit, it would be well 
to insert a switch in the circuit as shown 
at S, to temporarily open the circuit. 
Likewise, when connection is once es- 
tablished, breaking the circuit is the 
signal to Central to disconnect the line, 
and if any changes in circuit are to be 
made while a connection is held, it would 
be well to arrange another switch to short 
the line, as S’. Leads, then, are taken 
from the secondary of the transformer and 
run to the radio set, and the headset, of at 
least 2000-ohms, connected across them. 

In the writer’s experiments it was de- 
sirable to make no changes in the radio 
set and it was consequently necessary to 
perform the modulation thru the usual 
microphone circuit of the radio set. This 
made it necessary to step up the incoming 
speech thru a one-stage amplifier (see Fig. 
2), the output of which was connected to 
a step-down transformer whose secondary 
was of fairly low resistance. This second- 
ary was connected in place of the micro- 
phone in the radio set. For receiving, the 
same amplifier was used to amplify the 
radio-received speech, which was then im- 
pressed on the line thru the telephone 
transformer secondary as previously men- 
tioned. The diagram is self-explanatory, 
and shows a 4PDT switch for the change- 
over. 

Considerable success has been had with 
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mechanical “couples” formed from 4 
Baldwin mica-diaphragm receiver and car- 
bon-granule microphone, by removing the 
microphone diaphragm and adjusting the 
two pieces of apparatus (either by taping 
together or mounting in an improvised 
stand) so that the receiver diaphragm rests 
with proper pressure on the movable elec- 
trode of the microphone, thus forming a 
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chanical amplifier. Sub- 
a “couple” in place of 
transformer in the circuit 
rive much more vigorous 
t can also be used as a 
lifer in receiving, but has 
t often it is impossible to 
ent satisfactory for both 
nd received speech, since 
of different orders, and 
vices its adjustment is 


lone with sets employing 
method of modulation. 
tion is much more common 
however, and it is sug- 
fluctuating potential set 
rminals of the telephone 
ndary were conveyed 
grid-leak circuit, the ampli- 
rmer might be eliminated 
utters and other apparatus, 
me of the commercial radio 
been able to perform this 
ter nicety, and the arrange- 
| herein are at best but 
nts, but they show the 
r the amateur, with even 


1UNG SQUIRT’S SECOND 
LE TO THE OLD MAN 
from page 15) 


I draw the line on this 
stuff. You can write 
ell him that I draw the line 
I’m gonna finish baking 
pies, after which I’m gonna 
n’s Sonata on the old 


this, Old Parchment Face 
ndous roar. He shouted, 
you married me in 1801 
mise to love, honor and 
y snapped out of it with a 
ttering, “You’re my lord 
heck, she took the end of 
ire and proceeded to carry 
f this ancient lump of clay. 
rin. I distinctly heard him 
speak, the whole rotten lot 
round.” 
the lady started to wail and 
‘id Hatchet Face, sitting on 
ickled with hellish glee. 
nd of the tape line she 
the house, only pausing to 
iforementioned bruised and 
vho had temporarily taken up 
e doorway. She stooped and 
within. 
emerged from the doorway 
ladder against the wall of the 
to the roof. With much 
ted to the skylight, opened it 
reat horn spoon, who should 
the cat wi tape securely 
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knotted to her tail. Then Old Drybones 
commenced to coax the cat to jump to him. 
“Pretty kitty”, said he, “Come to dadda”. 
Fine language for the lord and master. 
After much coaxing Tabby jumped and 
the bird on the mast caught her. He took 
note of the reading on the tape and slid 
to the ground accompanied by his cat and 
many moans and groans. 


Upon reaching terra cotta he made a 
kick at the poor animal—removed a slip 
stick from his pocket and tried to delude 
the world at large into believing that he 
knew how to use it. He muttered at great 
length about Alpha and Omega—finally 
got to Pi and Lambda—took off the Blaine 
and Logan cheapeau and threw it on the 
ground, stamped on it and otherwise 
worked himself up into a rage. He was 
fussing and fuming around when a yell 
came from the roof. The Mrs. Old Lady 
had slipped and was falling to the ground 
at express rate speed. Old Whiskers looked 
up and said; “Hold on, I can’t afford a 
funeral this year’! Whereupon the party 
of the second part replied in a woeful tone, 
“I die in the name of science and now you 
won’t get any pumpkin pies”. Jingle 
howled in anguish, and hurried as fast as 
he could to the spot where his faithful tho 
antique spouse lay on the ground. She 
looked into his dim eyes and gently mur- 
mered; “I go to a better world, Thomas, 
but before I go will you please see if the 
pies are done and tell me what you decre- 
ment is?” And he answered, “Aw, you 
go to Hoboken!” Could 4 worse curse be 
put on anyone? 

During these tragic moments I was vain- 
ly trying to get down from my perch but 
could not seem to break the spell which 
held me. 

Finally the Old Man took a slant aloft 
and let out a demoniacal yell. “By the 
living gods, what kind of a rotten looking 
animal is this I see astride my mast? [I'll 
tear you limb from tree.” He deserted 
the spouse of his buzum, and went into the 
house, all the time launching invectives 
that his serenity should have been dis- 
turbed by a “Rotten Young Squirt from 
the East.” He came out in a few minutes 
with a shot gun, took a good careful aim 
at me and pulled the trigger. “Boom!” 
went the gun, and I was awakened from 
my fitful doze. I was in a cold sweat and 
was pulling Dempsev stuff on my pillow. 
I caught myself yelling, “you darn Old 
Uggermuff, I’ll beat the living daylight out 
of vou, providing you’ve got any in you.” 

So I arose from the Ostermoor that I 
had purchased on the instaliment plan, 
went below to the kitchen and broke out 
the raisins. I'll fix ’em up in a little luke 
warm water and in a coupla weeks I’ll be 
prepared to fly Old Electricity alive. 

I’m all excited now! 
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Addendum to Mr. Groves’ August Article 


INCE writing the article in August 

QST, I have conducted some careful 

experiments with the hand wound 
coils for short waves as described therein 
and the accompanying chart shows the wave 
length range of a number of them over 60 
degrees of the Illinois 23 plate condenser. 
I have adopted the 23 plate condenser ex- 
clusively now for the secondary circuit as 
it gives better tuning on the short waves 
and at the same time allows tuning to 
17,000 meters with ease when using the 
Honeycomb coils 


The numbers at the top of each curve 
show the number of turns of wire on the 
cylinders. 

Each cylinder is exactly 5% 
diameter, of XX Bakelite. 

As can be seen, the 36 turn coil is used 
for practically al] amateurs for maximum 
strength signals, as its minimum wave is 
almost exactly 200 meters, and it is very 
efficient for all waves between 200 and 230 
meters—where most amateurs are tuned. 
For greater selectivity on these waves and 
a somewhat lesser strength of signals, 
Coils 26 or 31 are used. 

Coil 42 has a minimum wave of about 
240 meters and will operate efficiently up 
to at least 300 meters. 

Coil 48 is designed especially for 300 
meter signals and it will operate efficiently 


inches 


to at least 400 meters. 

Coil 61 operates nicely on all waves be- 
tween 400 and 500 meters, and for extreme 
selectivity may be used as high as 600 or 
even 800 meters. 

Coil 75 may also be used on any wave 
between about 460 meters and 800 meters. 
Its maximum range is about 1700 meters 
with condenser at 180°. 

Coil 90 is designed especially for 600 
meter work and is extremely efficient on 
waves between 550 and 650 meters—the 
tune where all the so-called 600 meter 


stations may be located. It also operates 
nicely on 800 meters—the radio compass 
wave. It has a maximum wave length of 
about 1900 meters with the condenser at 
180 degrees. 

In actual practice a coil of 18 turns is 
used in the plate for 200-300 meters and 
the 36 turn coil for 600-800 meters. Coils 
26 and 31 are used in the plate for waves 
between 300 and 600 meters. 

With a large 115-plate variable in the 
primary only one coil is necessary for all 
waves between 200 and 800 meters. This 
coil is composed of 12 turns. 

I hope this will clear up some of the 
tuning mysteries of short waves for a lot 
of your readers who may be just breaking 
into this interesting game. 

—A. L. Groves. 
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AMBRICAN RApIO 


RELAY LEAGUE 


Stolen Autos 


ou fellows ever thought 
bilities of amateur radio 
recover stolen automo- 
r was brought up here at 
ntly and we took it up 
’olice of Hartford. He 

th the City Police Com- 
hope soon to have a 
for broadcasting police 
stolen automobiles. In 
is to have certain defi- 

r the day if possible, and 
he night, when everybody 
tation on the lookout for 
important alarms. Of 
cannot be on but there 
me who will. The Police 
the different towns and 
zone will know these 
want any alarms broad- 

e to do is to telephone a 
re the hour set. Whether 
or Springfield, or New 

rt or New London would 
The alarm would be 
Brief details of the 

tyle, and color of the 
ll be given and not only 
Department in the entire 
of the facts, but in addi- 
red radio amateurs would 
ta and unconsciously will 
It would certainly seem 
ore difficult for the thief 
taway than it is now. At 
when an automobile is 
local Police Department 
wn and city has to be tele- 
rately. This takes time and 
nd all towns and cities are not 
imateurs are located in all 
ind all of us would be 
y and at no cost whatso- 


the best way to put the 
ractice all over the country 
| radio clubs to take it up 
Police Departments and 

bs and work in zones. It 
thing for all concerned ex- 
It would be the first time 


that amateur radio stations would be put to 
a real practical use all over the country. 
Here is something for every club officer 
to bring up at the next meeting of his 
radio club. The scheme is a good one fel- 
lows, and let’s do something with it. 


The Midwest Convention 


HE Midwest Division just couldn’t 

stand it, and we don’t blame them. 

So they are going to have a convefition 
of their own, and we are glad. St. Louis 
is the place, and the time is the 28th, 29th, 
and 30th of December, the last of the 
Christmas Holidays, when the fellows will 
be home from school and when everybody 
will have some spare time. The energetic 
Bill and Benny are in charge, of course, and 
that means assured success and a whale of 
a good time for everybody who attends. 
We're going to try to get out ourselves, 
although it is a mighty long way from the 
Quist Factory. 

The two young gentlemen mentioned are 
sawing off a job for themselves in trying 
to outdo the Chicago Convention, yet they 
swear they will make that Classic look like 
a meeting of the Knitting Club, and darned 
if things don’t look like they would. St. 
Louis is a great place for a convention, 
and it is the first meeting of that kind in 
that territory. It will be a splendid oppor- 
tunity for the amateurs of the valley states 
to get together and chew the fat, and to 
them we say “Go! It’s the best thing you 
could possibly do—there’s nothing on earth 
like meeting the gang face to face and 
talking things over.” Good luck, fellows! 


Distance Records 


AY, who has the amateur long distance 
record, anyway? Blessed if we know 
here at GHQ. It is claimed that pre- 

war 2PM, New York, was copied in Los 
Angeles at about the declaration of war. 
Old 2AGJ at Albany, we understand, was 
copied by a ship off lower California; 9ZN 
was reported by a ship 200 miles south of 
Balboa, 8DA was heard by a vessel off 
Venezuela, 6EA got through to Honolulu, 
an operator on a ship 3000 miles below 
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Frisco has reported a whole flock of sta- 
tions, and now it looks like NSF has been 
heard in Bristol, England. But just what 
constitutes the supreme amateur DX record 
for approximately 200 meters? 


All of us want to find out, so you fellows 
are invited to send in your claims to QST 
and we will co-ordinate the dope. Tell us 
the date, the input in watts, the wave 
length, the location of the recorder, and the 
distance claimed, and submit anything that 
may help to prove it. We’ll publish an 
article on the subject when the material 
comes in. Let’s do it right, so we’l] actu- 
ally know, and then in months to come we 
can keep record of the new marks that are 
made and know who is the title holder. 
Remember this is not a miles-per-watt rec- 
ord, but a pure distance classic—the most 
miles on an amateur wave length. 


Au Revoir—Et Soyez Le Bienvenu! 


HE month of September brought many 
fi changes in radio matters, none of 

which was more unexpected than the 
resignation from the Department of Com- 
merce’s staff of Mr. H. C. Gawler, Radio 
Inspector for the First District. 

Starting in 1911 with headquarters at 
Long Wharf, Mr. Gawler became the first 
government radio inspector of us here in 
New England in the old days of disorder 
and any wave length and power. Later 
we found him on the seventh floor of the 
Custom House at Boston, with spacious 
quarters and a splendid view of the har- 
bor. There amateurs and prospective 
operators displayed their skill to his satis- 
faction and in most cases received the 
coveted license. During the border up- 
risings in Mexico he served as a Captain 
in the Signal Corps, where he acquired an 
uncanny fondness for mules. As Com- 
munication Officer for the U. S. Navy he 
served as Lieutenant at the Azores during 
the late war. He now enters the amateur 
sales department of the Radio Corporation 
of America, with offices in New York, where 
he launches into the new field of amateur 
C.W. development. At a convention of 
amateurs in Portland in September, Mr. 
Gawler announced that the R.C.A. was 
preparing to soon put on the market a 
complete line of high-grade bulbs, includ- 
ing power tubes from five to two hundred 
and fifty watts, at prices within the reach 
of the average amateur. It is to superin- 
tend the sales of this equipment that he 
has entered upon his new duties. 

Few radio inspectors have been more be- 
loved by the amateurs than Mr. Gawler. 
He is a prince. His many friends regret 
to see him leave the First District, but are 
glad to see him better himself, and he has 
our heartiest good wishes. 
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Succeeding Mr. Gawler is Mr. Charles C. 
Kolster, formerly of the Ninth District, 
and brother of Mr. Fred Kolster, the decre- 
meter wizard. A better successor we feel 
we could not have—it is our gain and the 
Ninth District’s loss. Mr. Kolster’s radio 
experience dates back to 1905, and he has 
seen much of radio in his work with the old 
Stone Tel. & Tel. Co., the DeForest Com- 
pany, the United Fruit, the Bureau of 
Posts in the Philippines, the Naval Re- 





Capt. H. C. Gawler, U.S.A. 


serve, and with the Department of Com- 
merce. Except while in uniform during 
the war, he has been a Radio Inspector 
since 1914, serving at Washington, New 
York, New Orleans, and Chicago, and now 
returns to his old home city, Boston. QST 
regrets that no photograph of Mr. Kolster 
was available in the short time we had, but 
our readers are referred to the illustrations 
in the story of the Chicago Convention in 
our last issue, where Mr. Koister is seen 
as Chairman of the Trial Board of the 
Chicago Executive Council. This is a fair 
indication of the co-operation he has ex- 
tended the amateurs of the country during 
all of his service—his administrations have 
been wonderfully successful. He is as- 
sured of the strongest support from the 
A.R.R.L. and we welcome him to the First 
District. 


~ He 
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ew Traffic Manager 


‘7th Mr. J. O. Smith re- 

ir Traffic Manager, and 
Schnell, A.R.R.L. City Man- 
. has been elected as his 


the position of Traffic Man- 
ipidly expanding organiza- 
to such proportions that 
ust it has been impossible 
lone justice in the spare 
business man, regardless 
enthusiasm for the work. 
ny new things we as a 
iertaking, and the unlimited 
ur future growth, made it 
ble that, in electing a suc- 
ith, a change be made in 
and someone be seeured 

his entire time and ener- 
Such a man, of course, 
earn his living from our 
was necessary for us to 
na paid one. Two years 
of our League was done 
few in their spare hours, 
loubted that we would ever 
ford a paid secretary. But 
s proved successful, and our 
w expanded to the point 
that engaging the services 
can make A.R.R.L. relay 
ly concern is the best pos- 
uld take. There are many 
s, and the correspondence 
iarters office is so intricately 
our Operating Department 
s become imperative for our 
that the Traffic Manager be 
ere in Hartford along with 
working hand in hand. We 
irks a most important step 
r affairs and will be of far- 


one of the best-known ama- 
t, as he was long before he 
t Traffic Manager. During 
he was in charge of our 
irtment it has been brought 
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s hard labors—our Operating 
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Chairman of the Chicago Executive Coun- 
cil, he has been personally responsible for 
the successful co-operation which has made 
Chicago an example in amateur affairs for 
the entire country. We know that he has 


the co-operation now of all our member- 
ship, and we regard his acquisition as a big 
gain toward a stronger and better A.R.R.L. 


Mr. Anthony 


E welcome to our Board of Direction 
W Mr. Harvey Mitchell Anthony, head 

of the Department of Applied Elec- 
trical Engineering of the Muncie (Indiana) 
Technical High School. Mr. Anthony is 
well known in amateur circles in his terri- 
tory and we feel is a strong addition to our 
governing body. His professional work is 
consulting electrical engineering but his 
great interest in educational work holds 
him to his present school work, and in addi- 
tion to this and his amateur activity he is 
a member of a number of scientific socie- 
ties here and abroad. He brings to us 
vision, experience, and technical attain- 
ment, and we offer him the right hand of 
fellowship. 


Straight C. W. 


HEN QST undertook the boosting of 
W Amateur C.W. a good many months 

ago, we said that it was probable 
that, at first at least, we would have to use 
chopped or modulated transmission, be- 
cause most amateurs assiduously avoid per- 
mitting their receiving bulbs to oscillate, 
and the transition would take time. We 
feel now that the time is ripe to make the 
plea for straight undamped, which is what 
we have had in mind all along. When we 
get that we have something! The straight 
C.W. is amazingly effective, even to one 
who has become accustomed to I.C.W. tube 
transmission. It is good for easily three 
times the distance that the same energy, 
modulated, will work over to a non-oscil- 
lating detector, with the superlative ad- 
vantage that spark QRM is greatly re- 
duced. In addition, as a great engineer 
has said, the best known minimizer of QRN 
is the oscillating audion. It takes less 
apparatus, and the efficiency is improved in 
another particular that one no longer 
worries about the percentage of modula- 
tion. 

Every such problem has its bad points, 
and the receiving is the “nigger” in this 
case. It is hard to heterodyne such high 
frequencies as we use, yet it may be done 
if we have precision of adjustment. There 
are two improvements which must be made 
in our receivers: vernier tuning adjust- 
ments, and a shielded cabinet to avoid 
capacity effects from the operator’s hands 

(Concluded on page 59) 
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in Radio Relay League 
h each other. 
Divisions follow: 


ENGLAND DIVISION 


Entwistle, Manager 


ither has hung on in New 
than ever this year, retard- 
tivity in general. 

second, 1386 amateur 

rades had been issued in 
rict. The latest call was 


1y Edison is trying to per- 

ve apparatus to communi- 
rted spirits. Perhaps it will 
QSOing Worcester and Spring- 

‘est of New England. 

Donald Mix reports Brown 
W. set as coming QSA out 
n-New York traffic is mov- 

BBL is doing commendable 
volume of traffic handled 
section is steadily increas- 


ing. 1QNf New Haven has a C.W. set 
in operation. 1TS copies 8DA and 8ZV 
C-W sets quite regularly. Both are using 
but a single VT-2. 

Boston and vicinity is gradually becom- 
ing C-W-ized. 

Robinson, A. D. M., reports 2ZL coming 
QSA in Braintree. 

1DBU sounds fine on the undamped set. 
He is in Boston. 

1XD is the experimental lab. of the 
Western Electric Co., at Green Harbor, 
Mass. They can be heard on 395 working 
the KQ boats of the Merchants and Miners 
Line, several of which are equipped with 
wireless telephone sets. This work is being 
done in co-operation with the Independent 
Wireless Telegraph Co. 

1DH is shining up his 1000 volt D. C. 
generator in anticipation of the arrival of 
a couple of limejuice tubes. Whittier re- 
ports the addition of a couple of half K.W. 
spark transmitters in his neighborhood, to 
help matters along. 

When 10AT and 1RYE get together with 
1HOP someone will have 1BUN. (His ad- 
dress please). 

Bates and McLean were in Boston for 
the big Odd Fellows parade Sept. 29th. 
Both have the C-W bug. 

1AE will probably return to Boston from 
New Bedford where he has been “learning 
the business”. 1FB has returned from 
Maine. 


ATLANTIC DIVISION 
C. H. Stewart, Manager 


Relay work in this Division has not been 
as active as it should be for the month of 
September. Owing to changes in the traffic 
officers there has not been as close super- 
vision of traffic conditions as is necessary 
in order to properly co-ordinate the efforts 
of the various sections comprising the 
Division. 

Reports have not been received this 
month for the territory of New York and 
New Jersey, as this is a very important 
part of the Atlantic Division viewed from 
the radio standpoint. An effort will be 
made to see that this does not occur in the 
future. 

Mr. Chas. A. Service, Jr., has found it 
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necessary to resign as Division Manager. 
Mr. Charles H. Stewart (3ZS) St. David’s, 
Pennsylvania, has been appointed, and de- 
sires to state that suggestions looking to- 
ward the improvement of relay conditions 
and the League work in general will be 
most gratefully received by him, as it is 
only by receiving criticisms that improve- 
ment may be brought about. 

In order to fill the vacancy existing in 
the office of District Superintendent for 
Eastern Pennsylvania, Mr. Samuel W. 
Place (3BH), 622 Stanbridge Street, Nor- 
ristown, Pa., has been appointed Superin- 
tendent for this District. It is his inten- 
tion to extend the activities of this terri- 
tory, in which a large number of amateur 
stations are located by the appointment of 
several Traffic Assistants as well as a City 
Manager for Philadelphia. The idea is to 
have more assistance in carrying out the 
detail work of the organization. Further- 
more it is believed that a live Traffic As- 
sistant with a restricted territory in his 
charge would be in much closer touch with 
the various stations in his section than is 
possible where the District Superintendent 
has to cover the whole territory himself 
or with the aid of only one Traffic Assist- 
ant. 

It is hoped that it will be found prac- 
tical to extend this idea to all Districts of 
this Division. It is the strong conviction 
of the Division Manager that a division of 
the work in the manner outlined above 
could be carried out in all the Divisions 
with much advantage to the League work. 

With regard to the Trunk Lines in this 
District—A, B and D, the information we 
have at hand does not show that satisfac- 
tory through work is done on any of these 
Trunk Lines. Lines A and B (Northern 
and Central routes east and west) can by 
no means be considered as complete, for, 
in order to get traffic through, it is at 
present only accomplished by relays that 
are too long to be reliable under all con- 
ditions. In order to change this state of 
affairs it is necessary to communicate 
with by letter and interest in the work of 
the League a larger number of station 
owners, and the suggestion that more Traf- 
fic Assistants be appointed is in line with 
this thought. Considerable traffic has been 
handled between Ohio and Western Penn- 
sylvania and the seaboard over lines A 
and B, but only in most instances by long 
jumps. 

On Trunk Line D, reliable communica- 
tion can be carried on between New York 
and Wilmington, Del. It is believed that 
traffic can be freely handled between these 
points and for Philadelphia and the large 
adjoining suburban district. The real 
problem on this Trunk Line, which still ex- 
ists, is to do satisfactory relay work be- 
tween Philadelphia, Baltimore and Wash- 
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Mr. Service (3ZA) has recently 
communication with Linthicum 
(83KM) at Washington, and McNaughton 
(83HJ) at Haverford, Pa. There are a 
number of other stations in an@ near Phila- 
delphia that are being heard at a distance, 
3EH-3DS-3EV, ete., and with their help 
and that of the recently re-opened station 
at Princeton University (3DH) there is no 
reason why the interchange of messages 
between New York and Philadelphia can 
be considered otherwise than reliable. 

On Trunk Line B to the West there is 
much room for additional stations, as satis- 
factory short relays have not yet been 
found to take care of message work via 
this Line, and results can only be accom- 
plished by long jumps from New York and 
Philadelphia to Pittsburg and stations on 
Pennsylvania Branch Line No. 2 (Wash- 
ington, Pa., to Erie, Pa.) such as 8WY- 
8DV-8RQ, etc. 

The monthly report of Mr. R. C. Devin- 
ney, Superintendent Western Pennsylvania, 
states that relay work in his District is 
taking a decided turn for the better, and 
advises that 8WY and 8DV will be work- 
ing Sept. 25th, and also that 8RQ is back. 
There is a new station at Washington, Pa. 
(8SACF) which he says bids fair to take 
the place of old 8JQ. 

In addition 8MT at Uniontown, Pa., is 
again in operating condition. Williams, 
8ZD, traffic Assistant of this District, is 
again on the job, with his recently acquired 
wife as an assistant operator. Consider- 
able QRM is being experienced in Pitts- 
burgh from spark coils, which Devinney 
Says are operated from 6 a. m. to 3 a. m., 
and which hamper distance work. Devin- 
ney states that from present indications 
Branch Line No. 2 will be the best branch 
line in the country. 

Mr. Herbert M. Walleze (8BQ) has been 
appointed District Superintendent for that 
District. Mr. Walleze states that so far as 
his District is concerned conditions are far 
from satisfactory to him, but that he is 
doing the best he knows how. These con- 
ditions are due to no lack of enthusiasm 
on his part, but can be attributed to the 
scarcity of radio stations in the central 
portion of Pennsylvania. He advises that 
3ABD at Danville, Pa. has his station 
nearly completed. 

Mr. E. B. Duvall (3EM), Superintend- 
ent Eastern Maryland District, advises that 
his address hase been changed to 3909 Cot- 
tage Avenue, Baltimore, Md., and that he 
soon expects to have a transmitter in oper- 
ation there. He reports that there has 
been a general increase in activities in his 
District and that Yearley (3AN) has 
erected a higher and stronger antenna to 
replace the one blown down. Nothing has 
been heard by him of Cooke (3GZ) or 
Dichmann (3HG). Primrose (3AA), Fal- 
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out which, report cannot be made to 
Headquarters. I will, therefore, request 
that the personnel please bear this in mind, 
in future. 


Effort is being made, at this time to open 
up the main trunk line to the South, but 
whether this can be accomplished without 
a circuitous route depends upon the stations 
in Central Virginia and North Carolina. 
However, if it is found necessary, 3BZ will 
take a certain amount of traffic intended 
for Southern points, from all other points 
North, and clear through 5DA, who will in 
turn clear through 4AG, 4YA, or some 
others. We realize that this isn’t the 
proper way to route the Southern traffic, 
but unless the North Carolina and South 
Carolina situation clears up, we can see 
no other way. It is our desire to get away 
from long jumps wherever, and whenever 
possible. We still have our hopes of a day- 
light line, and with persistent effort, it is 
an assured fact. 

The situation to the North of Danville 
is not as good as might be expected, but 
Mr. Blair, 3HO, District Manager, Rich- 
mond, assured me that Richmond will be a 
relay point this winter, and if such turns 
out to be the case, will prove a valuable 
adjunct to the main line. Traffic should 
easily be handled from Washington, Rich- 
mond, Danville, Greensboro, Charlotte to 
points South. North-bound traffic should 
easily follow the same route. However, 
it is desirable that Lynchburg, Roanoke, 
Williamsburg and points in between Wash- 
ington and Richmond, and between Rich- 
mond and Danville, be linked in. Also, 
Winston and Salisbury in North Carolina. 
To work the routes out properly the sta- 
tions interested must pay attention to test 
work, and co-operate to the utmost. Defi- 
nite lines will not be created until this 
test work has been carried out, as it is 
very necessary to know how each station 
can handle traffic from another station. 

Mr. Wohlford of Roanoke, 3CA, Dis- 
trict Superintendent, states that he is mak- 
ing a desperate effort to get the South 
West Virginia section in shape, and is 
working on Bluefield. 

Mr. Clarke, Assistant Division Traffic 
Manager, Danville, is now busily engaged 
in installing his station, and will soon be 
in shape to handle traffic to the North or 
to the South. He will be very glad to 
arrange tests throughout the Division, and 
to assist individuals who will write him. 
Address communications to A. S. Clarke, 
Pine Street, Danville, Va. 

Late advices from Mr. F. L. Bunker, 
District Superintendent, North Carolina, 
Charlotte, are to the effect that there will 
be three stations located in Charlotte, two 
of which will operate with C.W. sets. Mr. 
Laxton, 4DD, will assist Mr. Bunker in 
handling traffic going through Charlotte. 
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All North Carolina stations which ex- 
pect to participate in relay operations will 
please confer with the District Superin- 
tendent immediately. 


EAST GULF DIVISION 
E. H. Merritt, Manager 


The new Division Manager is having a 
hard time getting started. He has written 
quite a number of radio men throughout 
the Division, but only a few letters have 
been received in reply. Unless we have a 
little more co-operation, it is going to be 
hard to secure good results from this 
division, so I ask all men concerned to 
please get in touch with me as soon as 
possible. The winter seasun with its DX 
work is fast approaching, and we want to 
be ready to do good work as soon as 
‘static’ lets up on us. Already we have 
been able to do a little work from Atlanta 
this fall and indications are that we can 
work now, nearly every night. 

There are two of the original trunk lines 
passing through this Division—one coming 
down the Atlantic Coast from the north to 
southern Florida and another from Jack- 
sonville westward to San Francisco. We 
want to begin in this Division by opening 
these routes for traffic and also, a route 
coming down from Ohio, Kentucky, Ten- 
nessee to Atlanta and then on down to 
Florida, and a route from Virginia, North 
and South Carolina to Athens and Atlanta 
and then west to New Orleans. The route 
west from Jacksonville has been placed in 
the hands of Mr. C. D. Short, 233 Wash- 
ington Avenue, Macon, Ga., (4DA) who 
is the Assistant Division Manager. All 
men in line for this work in Florida, South 
Georgia, and Alabama are requested to 
please write him immediately as we know 
of very few stations on this route and 
there are a number of very long jumps that 
must be filled in. ; 

The route through South Carolina is be- 
ing held up on account of no stations 
there being known. There must be at least 
one or two stations in South Carolina 
capable of doing work with stations in the 
adjoining states but we have been unable 
to disedver any of them yet. Any men 
having radio sets in the state and especi- 
ally those capable of transmitting to out- 
of-state stations are earnestly requested 
to write to the Division Manager and tell 
what you can do. It is now necessary to 
relay to 5DA from 3BZ or to attempt the 
jump from 3BZ to 4AG to get traffic 
through and these routes are not satisfac- 
tory. A short jump route should be 
arranged that will be much more satisfac- 
tory to all. 

We hope to have routes open before long 
as follows: Coast Route, 3BZ, 4CE (Char- 
lotte, N. C.), 4AG, 4BK and 4DA (Macon, 
Ga.) to Savannah or 4AN (Boston, Ga.), 
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Jacksonville, 4AT, to Miami, to Key West. 
Inland Route, 5DA (Wind Rock, Tenn.), 
Chattanooga, 4BQ (Rome, Ga.), 4YA and 
4XC (formerly 4BZ), to Macon, etc. 

Our old friend and stand-by, 4AG, will 
be with us again with a few improvements 
that should make his spark easier to copy. 

There will be two good stations in Ma- 
con, Ga., this fall, 4BK and 4DA. 4BK 
was heard occasionally last spring, but the 
early summer season of “static”? closed him 
down before he made himself known to 
many of us. 4DA, the Assistant Division 
Manager is a new man and is unknown 
to most amateurs. He has had quite a bit 
of experience in both Navy and Commer- 
cial Radio, and we are counting on him 
having one of the best relay stations in 
the Division. 

In regard to the situation south of Ma- 
con, we have very little information. This 
part of the Division seems unusually slow 
in getting into operation and we have not 
been able to hear from them about the re- 
lay work. They are probably being held 
up by the severe “static” we have had 
during the summer. 

5DA, of Wind Rock, Tenn., has his set 
going again and is QSA, as usual, in 
Atlanta. We are trying to work up the 
route from Wind Rock to Atlanta and we 
will probably depend upon 4BQ and some 
new station going up in Chattanooga. 

4YA expects to put in a 2 k.w. trans 
mitting set this fall and will also have an 
up-to-date regenerative receiving set. 
Georgia Tech in conjunction with the At- 
lanta Radio Club, has published articles in 
the newspapers of the state about the work 
we hope to do this fall and have requested 
that all men owning sets write us at once. 
They are making a register of the radio 
stations of the state with a view to putting 
on a definite program of communication 
with all these stations according to plans 
that are now being worked up. 

The Division Manager requests that all 
men in South Carolina, Georgia, Florida 
and Alabama get in touch with him at 
once, so that short jump relay routes may 
be worked out and be put into operation. 


DELTA DIVISION 
J. M. Clayton, Manager 


At last the summer QRN season in the 
South has come to a close. The weather 
has cleared up and traffic is going through 
in fine shape. 

The stations South are working under 
a handicap that none of the Northern sta- 
tions seem to have to contend with. In 
connection with the QSS tests for this 
division the Division Manager wants to 
especially thank 5YH, 5ZP and 5YE for 
their faithful attempts to get something 
through. 

Louisiana is getting lined up in great 
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tions on relay routes through western Kan- 
sas. 
9JA, P. A. Stover, has changed his loca- 
tion and any communication to him in the 
future should be addressed to 213 East 
Market, Iowa City, Ia. 

9HT, Omaha, Nebr., reports things pick- 
ing up in his territory in the way of traf- 
fic handling. A dependable station has 
been located at Freemont. Mr. Palmauist 
and Mr. Johnson of Oakland are both 
operating stations and are ready to handle 
traffic. Mr. Smith of Tilden, is forging 
ahead and is destined to become an im- 
portant factor in the handling of traffic on 
Route No. 3. A meeting between the ama- 
teurs of Omaha and the Power Co. officials 
was held this week in the office of the City 
Electrician and it was decided that every 
amateur in Omaha will have to undergo a 
cost of over one hundred dollars for sep- 
arate pole transformers if they desire to 
continue operation of their sets. 

9IF, Giltner, Nebr., will make an effort 
to induce several schools in the western 
part of the state to install good apparatus 
for relay work. 

9LC, Mr. W. E. Woods, the City Man- 
ager, reports that he has the city of St. 
Louis lined up in excellent shape for the 
coming season. He takes great pride in 
pointing out the fact that St. Louis has 
more dependable DX stations than any 
other city in the country. There will, at 
all times throughout the season, be at least 
two good DX men on the job, thus assur- 
ing stations in the neighboring states that 
their traffic can always be cleared through 
this city. 





DAKOTA DIVISION 
R. H. Pray, Manager 


Relaying has taken a new lease of life 
and routes and Trunk Lines are shaping up 
as never before. The outline suggested 
for the Trunk Line A last month, namely 
BQ, to 9ZC, to 9ZX, to 7IM seems to be 
the one route that is handling traffic and 
will continue to act as Trunk A while re- 
laying is gaining speed. Trunk Line B 
is commencing to gain some semblance of 
form as 9EE at Ellendale, N. Dak, and 
9AIG at Sioux Falls, S. Dak., are both 
doing commendable DX work. 

From all reports the Central Division 
Convention was a huge success and fully 
worth the effort put forth by the Chicago 
Executive Council. Although it is not 
feasible to hold such a convention in this 
Division at present we hope to be able to 
put on a meeting of some sort within the 
next year. An invitation is extended to 
all amateurs, especially in Manitoba and 
Dakota Division, to attend the Annual Con- 
vention of the North Dakota Radio Asso- 
ciation to be held at Grand Forks, Novem- 
ber 26th and 27th, the Friday and Saturday 
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after Thanksgiving. Further information 
will be found elsewhere in this issue. Can 
anyone tell us why there is so much of this 
QSX stuff drifting around in the Central 
Division? It seems that invariably the 
Central Division Stations reply QSX. 
(Whasitmeen Eddy?) 

Superior, Wisconsin has been placed in 
the Dakota Division and will be in the 
Northern Minnesota District as formerly. 
Mr. W. C. Bridges of Superior, has been 
appointed Assistant Superintendent in the 
Northern Minnesota District under Mr. J. 
A. Gjelhaug. Mr. Bridges was appointed 
Assistant in the Wisconsin District when 
Superior was a part of the District in the 
Central Division and will now act in the 
sime capacity in both Divisions. All ama- 
teurs near Duluth and Superior should get 
in touch with Mr. Bridges, addressed to 
Naval Radio, Duluth. Mr. Gjelhaug, 9ZC 
has been remodeling his station and his 
park is heard over a wide range. 

Mr. Harold Larson, Superintendent of the 
South Dakota District, reports a number 
f new stations in his District but mostly 
limited to the southeastern corner of the 
state. Station owners in all parts of South 
Dakota should hasten to get in touch with 
Mr. Larson. 

Mr. Boyd Phelps, 3344 South First 
Street, Minneapolis, Superintendent of the 
Southern Minnesota District, has been do- 
ing some very commendable work along the 
line of talks to Twin City Radio clubs. He 
says that all they needed to start things 
booming was an explanation as to the 
workings and aims of the ARRL. For, 
startling as it may seem, many did not 
have any idea of the principles or ideals 
for which the League stands. Mr. Phelps 
said ““Maybe I can’t beat N. Dak., in sum- 
mer relay routes but I bet I can set the 
pace in affilliations and keep the other dis- 
tricts in my dust” and dared me to tell 
it. So here it is. And from all indications 
that district will set the pace in member- 
ships as well as from the number of appli- 
cation blanks which have been sent there, 
they must be eating them. It looks as 
though the Twin Cities would soon be in 
a fair way to equal Chicago as an ARRL 
city. 

Stations outside of the cities are begin- 
ning to appear. 9HM of St. Paul is fast 
coming to the front and reports having 
worked stations as far east as New York 
State. Although Mr. Otterholm, 9HM, has 
only this fall come into prominence he is 
an experienced operator and will no doubt 
take an important part in the Dakota 
Division Operating personnel this winter. 

This announces the opening of Trunk 
Line A to the Pacific Coast handled BQ, 
to 9ZC, to 9ZX, or 9HM to 9ZX to 7IM, 
Billings, Montana. 7IM has gotten mes- 
sages through to 7CU the same evening 


they were received from 9ZX and works 
7CC also so that traffic should be 
handled regularly over this route. 


WEST GULF DIVISION 
F. M. Corlett, Manager 





At last the Summer static is beginning 
to show signs of easing up and giving us 
a chance to hear the distant stations again. 
We know that long distance relay work, 
during the Summer months in this section 
of the country, is impossible over any 
great distances. We had this fact im- 
pressed upon us more than ever last Sum- 
mer. Next Summer we are going to work 
right along over the Trunk Lines, and to 
this end we are going to begin laying our 
plans now. We are going to develop the 
SHORT RELAY PLAN to its fullest ex- 
tent. Now let’s all get down to actual 
business of moving the traffic in a system- 
atic way. Say the first station was working 
with the next station in line on a trunk 
line under favorable conditions and the 
second, third, and possibly fourth station 
on this line could copy the first station, 
PROVIDED some fellow close by did not 
open up with something from a Ford coil 
to a one K.W. For the sake of argument 
let us suppose that the second, third and 
fourth stations were clear and listening to 
the first station send five messages to the 
second. Being close together and QRM 
being reduced No. 2 gets all five O. K., and 
calls No. 3. No. 3 HAPPENED to get them 
all O. K. EXCEPT the address to one of 
them, so when No. 2 calls and asks him 
QRV?, No. 3 answers giving him an O. K. 


‘on what he copied from No. 1, and asking 


for the missing address. No. 3 clears No. 
1 in a few minutes’ time and calls No. 4. 
No. 4 only got three of the five O. K. when 
No. 1 sent them and would probably be 
still asking No. 1 for the other two if they 
were working direct, instead he QSL’s the 
three he has received O. K. and No. 3 
G.A’s with the other two getting an O. K. 
on them the first time. Now this work was; 
all done on reduced power; all FIVE mes- 
sages have been received at No. 4 ACCUR- 
ATELY in far less time than if No. 1 had 
sent each word twice or three times and 
then repeated a couple of times. The short 
jump system is by far the best plan if 
we are to move any volume of traffic. 
TRUNK LINE RELAYING is going to 
be the rea] traffic moving plan. With that 
in view this Division is going to develop 
an efficient TRUNK LINE SYSTEM. The 
Trunk Line Stations are going to be 
selected by the actual work they can do. 
In order to determine the stations best 
suited for Trunk Line work nightly tests 
are to be conducted over each Trunk Line 
in each direction. There are two Lines 
crossing this Division, Line “F’” Grand 
Forks, N. D. to Houston, Tex2s, and Line 
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PRESIDO, REEVES, LOVING, WINK- 
LER and WARD. Mr. Falconi says the 
prospects for the Southern Route, Line 
“C” look good. With Harrison old 6GQ 
of Phoenix in California and Trump, old 
9BT in Phoenix the Pacific Division should 
be able to unload a few of these “baskets” 
of West bound traffic. 

The Amarillo Territory is progressing 
rapidly under the direction of A. D. S. 
Martin, many of the enthusiasts are be- 
coming members of the League and a live 
club in Amarillo proper has begun to take 
form in a satisfactory manner. The Pilot 
Point Territory under A. D. S. Mosteller 
is coming forward. 51S, John W. Cain and 
E. C. Simpson of Denton deserve mention. 
5CG at McKinney has purchased the send- 
ing equipment of 5ZG at Dallas and now 
has it installed at McKinney. 5AL, Cecil 
Butcher of the Greenville Territory unfor- 
tunately has a position that requires his 
time during the early part of the evening 
but states he will be on hand after mid- 
night. 

Max Pierce, 5IA, ADS of Corsicana Ter- 
ritory is installing a C.W. set. 

Mr. Fate Sherrill has moved his station 
from Kernes, Texas, to Corsicana, call, 
5IB. Roy Miller, 5FE of Corsicana has 
recently installed a quarter K.W. 

District Superintendent Tilley reports 
relay communication has started in earnest 
it seems for the air is full of amateur 
sparks nightly not waiting for the complete 
disappearance of our old enemy QRN. 

Have had fine reports from all districts 
except San Antonio that they were all 
ready. Nearly all the Austin operators 
are back from the sea where they learned 
a lot about the efficient handling of mes- 
sages. 

College Station, 5YA will be on as soon 
as school opens. 

5ZR of San Antonio has promised us 
some help in the way of a splendid station 
there but so far N. D. 

New Braunfels is well represented by 
5HH at the New Braunfels High School 
with Mr. E. A. Sahm in charge of the oper- 
ation. 

Things in the Houston Territory are in 
fine shape for DX work. 

5ZW is now in better shape, having 
finally gotten up on 375 after consider- 
able difficulty in getting the proper size 
O.T. 5ZW will be working his C.W.. 

5EO has improved his antenna system 
100 per cent. and with a few more changes 
which he is now making, will be a class A 
station. 

5GH is still building his station. 


Goose Creek Oil Field has a splendid 
receiving station, and a similar set is be- 
ing installed at Cedar Bayou, by the same 
operator, Mr. Hartis. He hears practically 
all Fifth District Amateurs on one bulb. 
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Beaumont, Texas, is silent. 

5AE, although never having transmitted, 
has been reported from Chicago and nu- 
merous eastern stations, and as the result, 
has made the threat that he intends to let 
himself be heard just as soon as his set is 
completed. 


PACIFIC DIVISION 
E. G. Arnold, Assistant Manager 


At last it seems that the west coast is 
coming back to its own again. Each night 
the conditions seems to grow better. Very 
good work is being done considering the 
amount of QRN and the number of new 
beginners in this section around the Bay 
Cities. Traffic is coming from the north 
via 7CU, 7CW, 7BP along with others. 

A very promising station is being set up 
in Colusa, Calif., station 6TC which will 
help a great deal to bring the traffic from 
the north down with less difficulty. This 
station will lighten the work that has fallen 
to 6EJ and 6AK of Walnut Grove. A great 
deal of credit is due these two amateurs as 
they have been handling a great deal of 
traffic. 

6BQ is back again. He is installing a 
short wave regenerative set and two step 
amplifier, which will further increase the 
good work that he has been doing. Work 
to Reno has been rather uncertain but 
through the efforts of 6BQ and 6QR re- 
liable service will soon be insured. 6QR 
is a very promising station in Reno. 

6ZA of Salt Lake reports that he will be 
ready again. 

A number of Bay City amateurs have 
been doing very good work, working direct 
with 6EJ, 7CU, 6JM, 6JD, 6JI and a num- 
ber of others. Most of the relay work is 
being handled through 6BN the station of 
H. Shaw and H. Holliway. Shaw is operat- 
ing the set. 

A. E. Bessey, 6BR of Sunnyvale, has in- 
stalled a new pane] type transmitter de- 
signed for 150, 200 and 875 meters. This 
will greatly relieve the QRM situation. 
This is what we long needed in this sec- 
tion, and we now have it under able man- 
agement. 

Traffic to the South is being handled by 
a number of stations in and around Los 
Angeles, and San Diego. A great deal of 
trouble was experienced there due to QRM 
from the are at NPL. A number of the 
stations doing good work in the south are 
6JM, 6JD, 6JI, 6EN, 6ER, 6KP, 6SK and 
6CO. 6AT will be with us stronger than 
ever with his new apparatus. 

Traffic to the East has been almost an 
impossibility, no practical work - being 
accomplished via southe.n route. Better 
luck has been found to the north. 6EJ re- 
ports getting messages from the east 
through 7CU of Vancouver, Wash., and 
further states that 7CU is now ready to 
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take east bound messages. 

A number of the amateurs have recog- 
nized the merits and taken sides with High 
Power Receiving in the cases of High Power 
‘Transmission versus High Power Reception 
and have arranged their sets accordingly 
with a resultant increase in efficiency. 





NORTHWESTERN DIVISION 
J. D. Hertz, Manager 


The month of September has been 
marked by important changes in relay con- 
ditions in this division. Lessening of at- 
mospherics was apparent early in the 
month, and traffic is now handled with 
comparative ease, “sixes’’ being worked 
with regularity from Oregon points, and 
frequently from Idaho and Puget Sound 
districts. Ninth district stations are now 
being worked from stations in eastern 
Montana. 

The most important and far reaching 
event of the month is the reopening of a 
transcontinental relay route on trunk “A” 
through Idaho and Montana. This hap- 
pened on the night of September fifteenth 
when 71M, L. J. Sims, Billings, Montana, 
connected with 7CU, Mumford Brothers, 
Vancouver, Wash., thereby completing the 
route from the coast to 9ZX, who is QSO 
east. The route has been open almost 
nightly via 71M and 7CU at Moscow, Ida- 
ho. With the appearance of 7HS, at Glas- 
gow, Montana, and the prospect of having 
JN, A. C. Campbell, (ex-7ZC) at Jordan, 
Montana, the route east over trunk “A” 
will be materially strengthened. O. M. 
Heacock, 7ZH, of Enterprise, formerly 
7ZH of La Grande, Oregon, is with us 
again. Having completed his new station, 
he will be on nightly, using two wave 
lengths, 200 and 375 meters. He also will 
be a great help in maintaining trunk “A”, 
especially since he has no trouble working 
7YS at Lacey, Wash. 

At Moscow, Idaho, 7CC, Jack Wood- 
worth, District Superintendent for North- 
ern Idaho and Eastern Washington is back 
after a summer without a _ transmitter. 
He reports:—-“‘The prospects for the north- 
ern transcontinental trunk line ‘A’ have 
infinitely brightened this fall. A _ station, 
71M, at Billings, Montana, has been QSA 
here for some time, and recently has been 
connected with. He appears to work 9ZX 
with comparative ease. 

C. N. Teed, District Superintendent for 
Southern Idaho, at Kuna, reports:— 
“Things are beginning to liven up to some 
extent. Amateurs are overhauling their 
stations in preparation for the fall open- 
ing. 

“T7YA has installed new and higher masts 
which will probably give an increased 
range. As 7YA will have three stages of 
amplification available this winter it should 
make a valuable relay station.” 
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son, 7BK, District Superintendent reports: 
—*“Gradually there seem to be more and 
more stations on the ‘active’ list, although 
there are few of them who can handle re- 
lay traffic. 

“It seems as though etheric conditions 
are reverting back to the way they were 
last winter:—That much difficulty was ex- 
perienced in working Portland stations, 
while ‘sixes’ further south are worked with 
comparative ease. 

“6BJ continues to tear things up around 
here, some times it is hardly possible to 
work locally through him. Other sixes are 
heard here regularly and come in fine, 
especially 6BN, 6BQ, 6AK and 6EJ. 

“7CC has been heard here for the first 
time in several months.” 

7FV, also of Everett, promises to be a 
good connecting link with British Colum- 
bia. 

Our old friend 6EJ of Walnut Grove, 
Calif., reports the following interesting in- 
formation on the audibility of seventh dis- 
trict stations, as received at his station:— 
“The QSA ones first: (7CU) (7CW) (7AD) 
7ZI, 7BK, 7BP, 7CE, 7CC. The last three 
same QSA.” 


ONTARIO DIVISION 
A. H. K. Russell, Manager 





September seems to have been a particu- 
larly barren month for news and for wire- 
less work. Owing to the fact that reports 
have not been received from the several 
district managers this month this commu- 
nication must of necessity be short, and 
can only speak of Toronto and vicinity. 


The establishment of C.W. stations is 
going on fast, and from inquiries of wire- 
less manufacturers in the city it appears 
that many of the Toronto amateurs are 
going in for transformers and rectifying 
bulbs, instead of the more expensive gener- 
ators. One generator set, that of Mr. E. 
Rogers, (3BP) is already in operation. 
The Marconi Company has imstalled one of 
their % K.W. 500 cycle sets in the wire- 
less school in Toronto. The manager also 
hopes to have his generator set working 
in a short time, as soon as the delivery of 
the generator is made. 

The manager heard from Mr. Carter of 
Windsor, who advises that the C.W. germ 
has bitten deep into the radio life of De- 
troit, Windsor and vicinity. It is expected 
that two large transmitting sets are to be 
installed in Chatham, and the District Man- 
ager, Mr. Carter, is very anxious to get 
into the C.W. game as soon as he can. 

From Brantford comes the information 
that wireless in general is experiencing a 
great uplift, and it is confidently expected 
that communication may be established be- 
tween there and Toronto before man 
months have passed. Brantford is still 
sticking to spark sets, but if energetic work 
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and interest count for anything, they 
should be heard from soon. 
All in all, prospects look very bright for 


a successful year in the Ontario Division. 


CENTRAL DIVISION 
R. H. G. Mathews, Manager 


The Central Division Convention being 
over, Chicago is again settling down to 
preparations for the long distance season. 
A number of changes have been made in 
the personnel in this Division during the 
past summer. 

Extensive preparations for handling traf- 
fic will be made by all the Superintendents 
and it is expected that everything will move 
with even greater speed and less friction 
than during the past season. Attempts 
are being made as far as possible to create 
short distance routes in order to insure mes- 
sage relay work, but in some sections of 
the Division such routes are practically im- 
possible due to the scarcity of stations. 

Mr. Wendell Holst, former president of 
the Ravenswood Radio Association has been 
appointed Chicago City Manager; Mr. 
Adams, 9AT, Mr. Marco, 9CD, and Mr. 
Stolte, 9NJ, Assistants. Mr. Holst is tak- 
ing up Mr. Schnell’s work and hopes to 
carry on the Chicago organization as 
effectively as it has been carried on in the 
past. 

Mr. Melvin Herman, 1419 South 9th 
Street, Sheboygan, Wisconsin, has been ap- 
pointed Assistant District Superintendent 
for the state of Wisconsin, relieving Mr. C. 
F. Bates of Milwaukee. 

Mr. Cecil Bridges, formerly of 9ZL, 
found that a good long distance station was 
needed in Superior, Wisconsin, and accord- 
ingly, being in the Navy, he requested 
transfer to the Naval Radio Station at that 
place and now has an amateur station go- 
ing, temporarily signing BQ until his license 
is issued. By this action Bridges has 
opened up the entire Northwest to the 
Lake Shore Route and we are now able to 
handle messages for this territory with the 
greatest ease from Chicago where connec- 
tions can easily be made with southern, 
eastern or western routes. We are especi- 
ally proud of Mr. Bridges and wish to take 
advantage of this opportunity to thank him 
both personally and on behalf of the Divis- 
ion for the sacrifices which he has made 
for the efficiency of our relay system. 

Mr. W. 8S. Taylor of 9GA, being a hard 
working Western Union man with incon- 
venient hours, has resigned as District 
Superintendent of Illinois. He has done 
excellent work while holding this position. 
The Division Manager will be pleased to 
receive letters from operators who believe 
they are so situated as to handle the job of 
District Superintendent of Illinois, such 
communications being addressed care of 
Radio Station 9ZN, 5525 Sheridan Road, 
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Chicago, Illinois. 

9ZN has started its regular winter sched- 
ule and is now in operation from 10:00 P. 
M. on, every night when weather conditions 
permit. In addition to Messrs. Mathews, 
Hassel, Buck and FitzSimons, 9ZN now has 
as operators Mr. F. J. Marco of 9CD, who 
signs FJ, and Mr. C. H. Zeller of 9AU, who 
signs ZO. With these six men on the job 
the Central Division distributing station 
should be in a position to handle traffic with 
great efficiency and we will therefore wel- 
come your heaviest traffic. 

CW sets are coming into wider use 
throughout the Division, 8DA using such 
a set entirely for relay work, using the 
spark set only for calling. Many other 
stations are also making such installations, 
notable among these being 9BY of Rock 
Island, Illinois, and 9FF of Urbana, IIli- 
nois. In addition to the 2 k.w. 60 cycle 
non-synchronous and 500 cycle Telefunken 
panel quenched sets 9ZN now has in opera- 
tion a De Forest radiophone and CW trans- 
mitter putting out 1% amperes on a wave 
length of 375 meters. It is intended to 
use this set as far as possible for medium 
long distance work in order to avoid cre- 
ating interference locally and the Division 
Manager will therefore appreciate co-opera- 
tion of the various relay stations in trying 
to carry on work with this set wherever 
possible. 

The October Bureau of Standards fading 
tests are being carried on at the time of 
this writing and we feel honored in that 
two of our stations have been chosen as 
transmitters on these tests, and in addition 
to this the Division was assigned 80 record- 
ers which is in excess of the number as- 
signed any other section of the country. 
The response to the letters of the Division 
Manager requesting participation in these 
tests has been very gratifying and we wish 
to express our thanks to all of those who 
have so willingly come forward to he!p. 

The report in the next issue of QST will 
contain convenient operating schedules to 
be followed in this Division and the atten- 
tion of all relay stations is called thereto. 


BUREAU OF STANDARDS—A.R.R.L. 
TESTS OF SHORT WAVE 
RADIO SIGNAL FADING 
(Concluded from page 12) 

swings are exaggerated, turns in the curve 
appear too late, and small variations are 
omitted. Mr. L. C. Young of NSF sug- 
gested the method which proved best in 
practice, that of using dots for each letter 
and drawing in the curve later. In this 
way, attention is paid to each letter, and 
the tendency for the pencil to acquire a 
“drift” is checked. 

(Part II, to be presented in the December 
QST, will describe the results of these 
tests, illustrated with curves of various 
classes of fading.) 
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5GJ, WACO, TEXAS 
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6WN, SAN DIEGO 


This is the station of Mr. B. Alexander 
in San Diego, Cal. The arrangement of 
the set is novel and will present a few new 
ideas to constructors. Personally, we’d 
feel much more comfortable with a sheet 
of half-inch bakelite between our skinny 
knees and that closed circuit, but maybe 
6WN just took it off to make the photo. 
He writes us about local affairs as follows: 

“I’m but a small ham (hamlet); my 
name is BonAmi—‘haven’t scratched yet’, 
but want to chirp now and say that I am 
going to bite holes in the air so big that 
it will make a doughnut look sick. 

“Per Operating pt., Pacific Division, 
August, QST: Some one put on the soft 
pedal when they played that tune ‘The 
Are’. Man, that thing is a wonder. NPL 
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—Noisiest Plant Loose. It stopped once 
for a whole half hour and the Tower of 
Babylon was a side-show compared with 
the multitudes trying to use the air from 
San Diego. I have cussed and discussed 








that Poulsen; in fact, so have others, but 
—. I tuned into her once for a little 
practise in receiving. Say, a gatling gun 
doesn’t shoot as fast as I thought it did. 
The run that stuff thru a sausage machine. 
Wouldn’t it be wonderful—if the Old Man 
could get an ear full of it! More waves 
than the ocean has—that’s what makes the 
ocean roar so (and us hams, too.) 

“Now that I have that off my chest I'll 
say that enclosed you will find a picture 
of my station. Note my two doughnuts 
and circular buzz saw on the second floor; 
first floor my steam gauge. Does it work? 
Well, if it does it’s got me beat—I haven’t 
worked for two months. Oh yes, there’s 
a two-step, variometers, and some other 
trinkets that are not in the picture. If 
you don’t want to spoil a good magazine, 
just drop the photo in the basket.” 


5AE, HOUSTON, TEXAS 


5AE is the station of Mr. L. Peine, 
Treasurer of the Houston Radio Club, and 
promises to be a prominent figure in relay 
work this winter. 

The photograph shows only the receiver, 
which consists of a Grebe CR-4, home- 
made detector and two-stage, homemade 
long wave receiver using honeycombs, 
and Baldwin phones. The transmitter is 
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mounted on a shelf near the ceiling, with 
the changeover switch controlled by the 
cords with knobs as shown—rather an un- 
usual idea in amateur construction. The 
noise-maker consists of a 1KVA Thordar- 
son transformer and oil condenser, home- 
made OT and homemade rotary, the latter 
having 4 stationary studs set in a ring, 
with a 2-stud rotor turning 6000 RPM. 
The antenna is a 4-wire inverted L, 50 
ft. long, 35 ft. high at one end and 70 ft. 
at the other, with the lead-in from the 
lightning switch of % in. copper tube. 











SOME MORE C.W. IDEAS 
(Concluded from page 20) 

I have found that the most satisfactory 
conducting cable for this work can be 
made of eight strands of No. 26 DCC wire, 
twisted with a hand drill; but if one is 
using over 100 watts, about 12 strands of 
No. 26 spaced with paraffined cord will 
give good results. 

Our antenna inductance, for a wave of 
875 meters in connection with an antenna 
of about 300 meters natural period, is five 
inches diameter and has 80 turns, 16 of 
which are in the plate circuit. It is 
essential that a variable of about .0005 
mfd. be shunted across the inductance as 
shown. 

Using four VT-2’s with a filament 
current of 1.2 amperes each, our present 
antenna current on 375 meters is 2% 
amps. 4XB works on CW every evening 
at 10:15 Arlington Time—375 meters. 
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all the amateurs wore tags bearing their 
call letters. Plans were made for the 
winter’s work, and the route thru Maine 


seems assured. 

Vermilya, of 1HAA, attended the meet- 
ing and was given a rousing reception. 
After he returned home he wrote us as 
follows: 

Marion, Mass. 
Sept. 16, 1920. 
Editor, QST— 

Trust you will allow me a few words to the 
Brother Amateurs that attended our Portland Con- 
vention. Our time was limited and I did not have 
the opportunity to speak with them all personally. 
I feel that QST is a good way to do so now. 

You fellows made a most wonderful showing. 
I was indeed surprised at the number that turned 
out and we certainly had a wonderful time You 
ean look the whole country over and if you try 
your hardest it will be impossible to find a better, 
bigger or squarer Radio Inspector than rules our 
district. Fellows, he’s with you, heart and soul. 
He is typical of the Amateur and QST—non- 
commercial. He'd rather have been with us last 
night than with any other bunch of radio men. 
It is truly wonderful, and we have much indeed 
to be thankful for in having such a liberal man 
as Mr. Gawler is. 

Last night was my first meeting with Mr. 
Maxim, our president. Never have I met a more 
enthusiastic and loyal man to our cause. To have 
such a leader for our president is beyond the 
power of all words to describe. 

Organization is our watch word—it’s positively 
imperative! It’s our duty! I am not trying to 
sell QST’s or memberships to the A.RR.L. and 
neither is Mr. Maxim or Warner—and I don’t get 
paid for writing this letter or my humorous 
stories—it's a pleasure—I love the game. But do, 
fellows, for your own sakes, get in—subscribe for 
QST and join the league. It gives you and your 
station prestige even if you never handle a 
message. QST in my mind comes even before 
your tuner or your bulb or whatever it might be 
you are thinking of buying. 

The very fact that you can read a minute 
description of such stations as 1AW, 2JU. etce., is 
worth the cost of a year’s subscription. Think of 
being able to plan your station after these stations 
which have such marvelous success. Their junk 
pile represents their experience and hundreds of 
dollars. What they have found not of value has 

mn cast aside. By following their stations you 
are spared the necessity of buying something to 
just “see” if it will work. Let their stations be 


shown me while in Portland. 
Very truly yours, 
Vermilya, 1HAA. 


THE RADIO RESEARCH CLUB OF 
NEW YORK CITY 

The reorganization meeting of the 

R.R.C. was held on Friday evening Sept. 

24, 1920. The members of the club were 

once more re-united after a suspension of 
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the club’s activies during the summer. 
Many plans were made for the coming 
season and the club’s set will be rewired 
and put in first class condition. As soon 
as the reorganization is complete the ciuo 
will be able to become a link in the great 
chain of the A.R.R.L. 


PHILADELPHIA 
AMATEUR RADIO ASSN. 

The Philadelphia Amateur Radio Assn. 
opened their winter season with a meeting 
on Sept. 20th. -The meetings this_year are 
held at the Building of the Free Library 
of Philadelphia, H. Josephine Widener 
Branch, 1200 North Broad St., the first 
and third Mondays of every month, at 8 
p.m. All amateurs and their friends are 
invited. 


RADIO TRAFFIC ASSN., BROOKLYN 

Copies of the first fall issue of the Radio 
Traffic Bulletin, our organ, have been 
mailed to more than 100 radio associations 
throughout the United States. 

Fifteen of these associations are ex- 
changing Bulletins with us or have re- 
quested the R.T.A. to place their names 
on the R.T.B. mailing list. 

To the remaining clubs we invite an 
exchange of Bulletins believing that such 
action might be of mutual interest in the 
development of the club papers, which in 
turn would be to the general benefit of the 
members of the associations. 

Bulletins received from other associa- 
tions will be posted on the R.T.A. bulletin 
board at club meetings and it is under- 
stood that the R.T.B. will be made avail- 
able to the members of other clubs. 

To associations not issuing a Bulletin 
at the present time, but who are contem- 
plating doing so, the R.T.A. will be pleased 
to furnish any information, gained thru 
the publication of the R.T.B., as to general 
expense, equipment required, etc., upon 
request. 

Address Ernest K. Seyd, Editor, 
Washington Ave., Brooklyn, N. Y. 


ESSEX COUNTY RADIO ASSN. 

One of the livest of the many clubs 
affiliated with the League is the Essex 
County Radio Assn. of the County of that 
name in Massachusetts. Mr. F. Clifford 
Estey, of Salem is their indefatigable 
president, and is accomplishing a splendid 
work for Amateur Radio. The club con- 
sists of a number of sections in the vari- 
ous towns within the County, and regular 
meetings are held by each section: _ The 
association is a real, peppy outfit, and 
deserving of the support of all amateurs 
in Essex County. If there are Amateurs 
in any part thereof which has not yet a 
section, they should communicate with Mr. 
Estey. Haverhill amateurs are requested 
to get in touch with Mr. T. T. White, 66 
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Portland St., Haverhill; Lawrence ama- 
teurs, with Mr. W. T. Nesbit, 13 Welling- 
ton St., Methuen, 1VAS; Andover ._ama- 
teurs, with Mr. Horace Goss, So. Main St., 
Andover, 1SAY; and Gloucester amateurs, 
with Mr. W. P. Wheeler, Y.M.C.A., 
Gloucester. Anyone interested in radio is 
welcome at any of the meetings. ; 


The idea of County radio Clubs was ex- 
pounded by Mr. Gawler before leaving the 
inspection service. It is a fine idea. The 
Cumberland, Essex County and Worcester 
County, radio associations speak well for 
the plan. The various cities in their re- 
spective counties get together and form 
the large organization. They each become 
chapters of the parent club. Meetings are 
held regularly at the various cities and all 
the members of the various city clubs, or 
chapters, meet together in that ONE city. 
The next meeting is held at another city. 
In this way a large assemblage is possible 
and outside speakers are more easily ob- 
tainable. Lets have more COUNTY radio 


clubs. 


Boston has a C-W club whose members 
are C-W owners who are getting together 
to poo] information from the practical side 
of the art. It is made up of the older 
amateurs and those wishing further par- 
ticulars should address the Secretary, 
Room 20, 18 Boylston Street, Boston, 
Mass. The first meeting was held Oct. 
14. Regular monthly meetings are planned 
this Fall. 


The Northwestern Radio Association of 
Portland is assuming normal proportions 


with the opening of fall. Steps have been 
taken by the same organization with the 
view of doing away with unlicensed trans- 
mitting stations. A committee has been 
appointed and the city divided into a num- 
ber of districts, with a prominent amateur 
in each district as supervisor. It is the 
duty of these supervisors to keep close tab 
on all stations in his district and to report 
all new ones being erected. These new 
stations are visited by the committee and 
if no license is procured within a reason- 
able time they are turned in to the radio 
inspector, who takes the case from there. 
This has been found quite effective, as 
very little trouble has been experienced 
from licensed stations. 


NEW HAVEN RADIO ASSN. 

The New Haven Radio Assn. in August 
commenced the publication of a monthly 
club organ entitled “Club News”. Its 
pages are typewritten and neatly bound 
in a size about the same as QST, and all 
the local doings and gossip are chronicled. 
Splendid! A good idea for other societies. 
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\YMOND L. WHITE 


Raymond L. White, A.R.R.L. 
tendent of Northern Texas, 


ist sixth, 1897, in Gurdon, 
“Arkansaw”, his people 
s when he was only about 
e, locating at Hillsboro, later 
Dallas, and now located at 
where he is the owner of 
vhich has done some splendid 
iring the past season. 
began his association with 
e tender age of about fifteen, 
ilated by the bug in 1916 to 
t he became the owner of a 
station in Dallas. 
nerly with The United Fruit 
wn as the old Tropical Radio 
erating their well equipped 
aboard ship between New 
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CHARLES CANDLER 


La-a-d-ies and Gen-n-ntle-men-n! Be 
hold the Senior Operator from 8ER, St. 
Marys, Ohio whose spark is known over 
most of North America—Prof. Chas. 
Candler. 

Mr. Candler was born in Ohio in Janu- 
ary, 1884, and insists that most of his life 
has been uneventful. He made his A.B. 
degree at Miami (Ohio) University, and 
has been in school work ever since, being 
at present Principal of the St. Marys High 
School. He first became interested in 
radio six years ago, starting with a one- 
inch spark coil, crystal detector, and loose 
coupler, and in 1915 acquired 1 K.W. and 
an audion, and abused the ether with 133 
cycle static and signed off 8NH. Since 
the war he has been at it again, this time 
with 60 cycle juice and the call 8ER, to 
whose phenomenal range most of us can 

( Concluded on page 54) 
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ea 


Say Eddy: 
Kid Useless out here wants to know if 
a Ham (F.) is a Lady bug. Answer per 


QST. 
Yours, V.T. 


i 


Dear V.T.— 

Questions concerning Anything (F.) are 
beyond us. We’ve found out that we don’t 
know anything about ’em. But why not? 

Yours, Ed. 


Don’t bury chicken wire—try cutting 
out some of your ground resistance with 
an ohm-saw. 


Several replies were received to our 
inquiry about log systems. Most of them 
use the same method—a sheet ruled with 
three narrow and one wide column, headed, 
respectively, “Station Heard”, “Station 
Called”, “Time’’, and “Remarks”. Ye Ed 
used to reverse the order of the first two 
columns because it is the calling station 
whose sign is heard last, and he also found 
it more convenient simply to note the 
passing of each five minutes in the time 
column, eliminating the bother of clocking 
every entry. 

The ratings of the Ediswan tubes men- 
tioned in the September QST are the input 
watts, and not the output. 


Why not a commutator interrupter, 
driven by a small synchronous motor, to 
give us a positive 240-spark note on the 
Amrad? And experimental synchronous 
motor can be made using an iron spider 
casting for an unwound rotor, with a 
simple two-pole field. Because the break 
would be much faster than the sine wove 
of the regular current, the induced voltage 
would be much higher, which is also de- 
sirable on these gaps. 


Division Manager Pray, of Valley City, 
N. D., wants us to tell the bunch that he 
is no longer 9EE, that call having been re- 
assigned some time ago to H. J. Goddard, 
at Ellendale, N. D. Goddard is reaching 
out, and Pray gets all the post cards 
Pray’s present call is 9ZX. 


Who was it a few months ago that heard 
FFF, or some station sending a string of 


ae 


F’s? Man, dear, FFF is in Sofia, Bulgaria. 
Dijah, honest? 


In our October issue, Speedo Vermilya’s 
aerial is described as having 20 wires, 
whereas our photo plainly shows it has 
only 14. Twenty is correct, and it’s Vn’s 
fault—he traced them in in pencil, and 
Hick, our artist, did the rest. Anybody 
else wishing to lose 30% of their aerial 
in two minutes, please see Mr. Hick. 


With regret we chronicle the death on 
August 3 of one of our members. Mr. 
Walter Blust, Radio 9ACG, Sheboygan, 
Wis. Blust was born in Rio de Janiero in 
1901, came to the States in 1905, and be- 
came a ham in 1916. At the time of his 
illness he was engaged in preparing his 
station for this winter’s work. He was a 
member of the Sheboygan Radio Assn. 
(affiliated), and his loss is keenly felt. 


The June 24 issue of Hardware Age 
contains an interesting account of how the 
American Hardware Stores, Inc., at Bridge- 
port, Conn., came to handle radio apparatus 
and material for the local experimenters— 
all because they kept dropping in the store 
for binding posts or brass rod or some- 
thing. Now they have a regular radio 
line, in charge of their enterprising Mr. 
E. J. Reidenouer. 


This from a California newspaper: 

“Exchanges are commenting quite free- 
ly on the enterprise of the Placentia 
jeweler who has installed a wireless tele- 
phone. This kind of work may be all 
right for kids and indeed has been quite 
general with them since the beginning of 
wireless, but seems “small potatoes” for a 
grown man. It amounts to simply eaves- 
dropping, something not usually commend- 
ed. Imagine a business man giving up 
his time to “listen in” on a telephone con- 
versation”.—Brea Progress. 

Oh, Ignatz, if you only knew! 

The Berne Bureau announces new in- 
ternational abbreviations as _ follows: 
QTC?: “Have you anything to transmit?” 
QTC: “I have something to transmit” or 
“T have one or more radiograms for—”’. 
QRU? is abandoned as a question, and 
QRU has the signification “I have nothing 
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Mr. A. H. Wood, Jr., designing engineer 
for the Clapp-Eastham Co., has withdrawn 
from the radio field and entered the ad- 
vertising business with the firm of Wood, 
Putnam & Wood, at 178 Fremont St., 
Boston. Our best wishes, A. H. You'll 
be back. 


To work telephone a few blocks not a 
thing in the world is needed except a micro- 
phone and the regular receiving set. Put 
the microphone in the ground lead, start 
the bulb oscillating, tighten the coupling, 
and talk. (If the A. T. & T. don’t like 
us amateurs, maybe it’s because we keep 
thinking of things like this to do with 
pieces of their perfectly good telephones.) 


From some bright answers to license 
exams which 8ZW, an ex-inspector, sent 
us, We present this gem: “More than one 
wire will increase the capacity of an 
antenna. Care must be taken that the 
wires are at least two feet apart, because 
all the wires are charged at the same time 
and would therefore repulse each other.” 


WOULDN’T IT BE WONDERFUL— 

If the Navy would let radio legislation 
alone? 

If 1DQ would come down off of 2500 
meters? 

If 5CD would loosen up that O.T.? 

If Cutting & Washington would put 
some of their apparatus on the amateur 
market instead of talking about it so much? 
(Why not both, OM?) 

If those U tubes would hurry up? 

If 1HAA grew up? 


Possibly our readers will be interested 
in a description and photographs of the 
store maintained by the Atlantic Radio 
Company of Boston, Mass., whose adver- 
tisements are a regular part of QST. 

Although one of the newest radio con- 
cerns, its rapid expansion from the date 
of incorporation, July 1919, has been 
phenomenal. The original store was opened 
at 34 Batterymarch Street but before five 
months had elapsed it was evident that the 
floor space was too smal] to take care of 
the rapid growth of the business. Accord- 
ingly in April, 1920, the organization 
moved to its present quarters, 88 Broad 
Street, comprising an up-to-date store, a 
large shop for special work, and a labora- 
tory on the top floor of the building. In 
addition an efficient antenna system was 
installed on the roof. 

On July 6th the first branch store of the 
company was opened at 15 Temple Street, 
Portland, Maine under the management of 
Mr. H. W. Castner. Mr. Castner is a well 
known radio man in eastern radio circles 
and the company was exceedingly fortun- 
ate in obtaining his services. 

Two interesting products have been 
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brought out by this Company, notably the 
AR.Co. variable condensers and _ the 
A.R.Co. amplifying transformer. Other 
units of equal value are promised in the 
future. 

At the head of the organization is Mr. 
F. Wigglesworth whose personal interest 
in Radio is largely responsible for the 
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proved by listing alphabetically by calls 
in each district; miscellaneous information 
on rates; compass stations; press, time, and 
weather service, etc. This book fills a 
keen need—even if it does list 1AW as 
“Hartford, Mass.” 


5ZU has spent considerable time, money, 





success of the Company; Mr. H. St. John 
Smith, purchasing agent; Mr. George L. 
Aspinwall, in charge of shipping and mail 
orders; and Mr. E. P. Gordon, advertising 
manager, are the remainder of the govern- 
ing personnel. 


New Books Received—Consolidated Radio 
Call Book, second edition. The only call 
book we have at present and the appear- 
ance of which has been expected month by 
month since March. 160pp., 6x9, paper 
covers, published by Consolidated Radio 
Call Book Co., 41 Park Row, New York, 
$1.25. Contains conprehensive lists of 
ship calls alphabetically by names of 
vessels, shore stations alphabetically by 
countries, high powered stations of the 
world and their wave lengths; a _ re- 
capitulating list of all classes of stations 
alphabetically by calls; a list of amateur 
stations ending with 1HAZ, 2AHN, 3PU, 
4DB, 5WZ, 6PH, 7FZ, 8ABW, 9ACS; a 
list of “specials”, alphabetically by cities 
for the entire group—a most unfortunate 
arrangement, as it is almost impossible to 
find a QRA as it is—would be much im- 





cuss words conceivable 


and 
kind of ground in an effort to increase 
radiation including a big cistern full to 
the top with water, chicken wire, buried 
wires and counterpoises but 3 amperes is 


try every 


all there is to it. Can any one help him? 


Houston Amateurs have been having con- 
siderable trouble with Amplifying Trans- 
formers going dead, stations not having 
adjacent transmitters experiencing the 
same trouble as those with them. A total 
of 21 transformers were lost by the club 
members during the summer. Can some- 
one offer a remedy, a preventive, the cause 
or cure for this trouble? 

RAYMOND L. WHITE 
(Concluded from page 42) 
York and Panama, and is known among 
the bunch as “AN”. But this did not prove 
as ew apes as the amateur work, so he 
resigned and came home and brought 














station 5AP into existence. 

He is true blue A.R.R.L., a good booster, 
and a splendid organizer, and says he is 
with us henceforth and forever. 
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10 munications _ 
by the cAmateurs. __J 





RS OF QST ASSUME NO RESPONSIBILITY “OR THE 
c NEREIN BY CORRESPONDENTS ® ° 





LS—WHO CAN HELP? 


~ 416 Court House, 
Minneapolis, Minn. 
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south as well as we did. 
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t the same time bemg rare- 
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lirect hit. In designin 
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eory checked after it was 


the picture of 9ZN I 

t think how much longer 
f his fan were than the 
Now it appeared to me that 
ere taken separately, their 
ave lengths would greatly 
| to see how they could all 
wave length when connected 
teurs with “T” or “Invert- 
e always careful to have all 
ime length, for we would 
rial with insulators strung 
p at different lengths from 
iagine a “T” type with ex- 
an “L” with the free end 
e lead-in and you are not 
e vertical fan type, but at 
his gradual change does it 
r or not the wires are all 
ngth? Imagine an electron 
h of the wires in the aver- 
These electrons all travel 
speed and the ones that went 


up the shorter wires will reach the nodes 
and get back to the lead-in by the time the 
oes on the outside track have just gotten 
well started down. If the antenna is 
grounded and of not too high resistance 
there will be free oscillation of electrons 
up and down the antenna until all the en- 
ergy is dissipated due to radiation, absorp- 
tion, and conductor resistance losses. The 
length of time for these electrons to tra- 
verse the antenna system is the determin- 
ing factor of the wave length and if each 
wire has a different period of oscillation 
how can the fundamental wave length be 
definitely at one value? Continuing the 
discussion about these electrons, what hap- 
pens when the electron from the center wire 
gets back first and starts up again on all 
wires, as they are all connected together, 
and meets the others coming down? Perha 

it neutralizes the second one and leaves the 
rest of them to fight it out among them- 
selves as they arrive upon the scene in 
pairs later, but more probably it just takes 
some of the pep out of all of them, and the 
second likewise does the same to the third; 
that is, what there is left of it after the 
first combat. The resulting distributions 
of voltage after two or three oscillations 
become quite complex, it would appear. 
If the top and supporting wire of the fan 
has considerable sag in it, the fundamental 
wave lengths of the individual wires will 
differ greatly. As the wave length is 
about four times the length of the wire in 
each case, some idea may be obtained as 
to the pogo broadness of the resultin 

wave of an antenna of a dozen wires eac 

differing from the next by five meters 
wave length, which would be about four 
feet of wire difference. If my notes are 
corre:t, I believe I heard Mr. M. B. West, 
at the Central Division Convention at Chi- 
cago, remark that the more wires added to 
a vertical fan antenna, the less sharply its 
fundamental tunes. This was in connec- 
tion with his explanation of his favorite 
hobby of chopping up a perfectly good an- 
tenna until it gets the “blues”. He drew a 
eurve which was very peaked, representing 
the tuning of a two wire vertical aerial, and 
another, much broader, with a poorly de- 
fined maximum point, which he said was 
the result of adding more wires in the form 
of a vertical fan. He said that he consid- 
ered two wires of great height and diverg- 
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ing upward, the best antenna. Doesn’t my 
theory explain this? 

It appears to me that there are three 
possible remedies to the fan antenna to 
make it O. K. The first would be to make 
the support in the form of a circular arch 
bending upward with the wires as radii; 
the second method would be to place insu- 
lators part way down the outside wires 
making the active parts of all the wires the 
same length; and the third method would 
be to properly space the wires along the 
top wire. The first two methods are out of 
the question for constructional or efficiency 
reasons, so the last will be considered. 

If a vertical wire is tipped somewhat out 
of its vertical position, its wave length is 
increased very slightly. It it impossible 
to say just how much this would be, but 
unless the deviation from the vertical was 
excessive it would not amount to an in- 
crease in wave length enough to be meas- 
ured. Therefore, in the following, for sim- 
plicity the wave length is considered to be 
proportional to the linear length. The 
down wires of the fan should be in good 
electrical connection with the top support- 
ing wire. That sounds simple enough, 
doesn’t it? The only thing that requires 
any figuring is the spacing of the wires at 
the top. The whole thing, in a nutshell, is 
to so space the down leads that the total 
distance up one lead and across the top 
wire to the next lead and down that will be 
the same for any lead with its adjacent one. 
If these loops all have the same total length 
no matter between which two adjacent 
wires figured, the space between the wires 
near the center will be greater than be- 
tween wires nearer the outside, measured 
along the top wire. 


Perhaps the example of such an antenna 
at 9ZT will better Ulustrate what I mean. 
The top wire is 150 feet long and was first 
hoisted with cords attached and the length 
of these cords measured from different 
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points along the wire to the lead-in bush- 
ing with liberal allowance for sag due to 
the weight of the wires later. It was found 
that the final length of four wires would be 
170 and 185 feet for each pair. Letting X 
equal the space between the two on each 
side of the center, the total distance around 
the inside loop would be 2 (170) plus X, 
which should equal the distance around one 
of the outside loops, which would be % 
(150-X) plus 170 plus 185. It figtres 
that making the space between the 
innermost wires 60 feet, and between 
each of these wires and the outside 
wires 45 feet, that the total distance 
around any adjacent pair would be 
400 feet. Our little electrons may now 
scamper up and down the wires to their 
heart’s content and will bump into each 
other after they have gone 200 feet and 
then will run down again, meeting at the 
same time at the lead-in. It is perhaps 
interesting to note that there are three 
places in the antenna at which there is no 
current flowing. These are 200 feet from 
the lead-in and come at the center of the 
top wire and 15 feet from each end. Insu- 
lators may be inserted at these points if 
desired but there would be no use as there 
would be no difference of potential across 
them. These points are the places of high- 
est potential with respect to the ground or 
counterpoise, and are the nodes for cur- 
rent. I must admit I haven’t tried connect- 
ing a hot-wire milliammeter across these in- 
sulators because I couldn’t find a powerful 
enough telescope to watch the needle on 
the meter scale. 

With the same wave meter and under 
the same conditions of excitation, I find 
that the fundamental tunes just as sharply 
as the old antenna of two vertical wires. 
Personally, I don’t see the need of a large 
number of wires in an antenna, and believe 
that a few, of good high frequency conduc- 
tivity, are all that is necessary. There is 
also a practical limit for each antenna, for 
as the number is greatly increased, the 
distance between those near the outside of 
the fan becomes smaller. 

In conclusion, I wish to state that though 
I am not yet a radio engineer, I believe the 
above to be a fact as I see it from what I 
know about it. So far as I know, 9ZT has 
the only aerial constructed on this prin- 
ciple, but I would like to hear what other 
fellows think about this. I know there are 
lots of fan antennas constructed along the 
common lines of equal spacing at the top 
and I would like to hear from the many 
users of this type whether I am right or 
wrong, and what they think about it. Well, 
enuf for this time, Eddy. CUL 73. 

Yours till the Grid Leaks, 
Boyd Phelps. 

(We invite comment. There is a dearth 
of data on aeria] design. We used to think 
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f the whole aerial system 
mattered, but now we 
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your valuable time OM so will close with 
best 73’s to the “bunch” and wishing the 
A.R.R L. and the “QST” the best of suc- 
cess in the world, I remain 
Yours til] the static dies, 
Thomas W. Braidwood. 
(Fine, KOSM, and we thank you cordi- 
ally. Please keep it up and ask your oper- 
ator friends to help. You can see it is 
mighty interesting both to you and us.— 
Editor). 


WHAT HAPPENED IN EARLY 
OCTOBER? 


Brooke, Va., October 9, 1920. 
Dear Friend Warner:— 

Would certainly like to know what has 
happened to the short wave radio now, or 
if the experiences observed here are the 
same elsewhere for ever since the 2nd 
of October conditions have been most pecu- 
liar. 

As you already know, under ordinary 
conditions with my present aerial the Sec- 
ond district stations rank first, with the 
third district a close second, and the first 
district third, while the fouth, fifth and 
eighth and ninth are rather indifferent with 
the exception of a few “regulars” in each. 

Now commencing with the second of 
October and continuing up to and includ- 
ing last night, not a sound has been heard 
from the first district and the second and 
third district stations are almost as quiet, 
and strange enough what few of the second 
and third I do hear are all stations I have 
never heard before Even 3BZ does not 
come. 

On top of this the fourth stations show 
a big improvement over ordinary conditions 
and the fifth and ninth are stil] better than 
the fourth while the eighth work indiffer- 
ently—good one night and bad the next. 

The most noticeable peculiarities were on 
the second the only stations heard at all 
were 9AEQ, 5ZL, 4XC and a few 2’s. On 
the third all I heard was 9GN, 9LA, 8AJW, 
4DM, three twos and one three. Such as 
this has been kept up night after night until 
last night where it seems the climax has 
been reached, when the only station heard 
at all loud enough to read through the QRN 
was 5ZP who was very QSA. Now 5ZP is 
nearly 1000 miles south of me, and why 
should this station pick its way through 
all that distance when nothing else at all 
would do so? It is also well to note that 
5ZP was working SDI, copying him with- 
out trouble while 8DI had trouble copying 
5ZP, judging from the repeats that he was 
compelled to make, while 8DI could not be 
heard at all here but ordinarily is one of the 
poms 8’s I get, and was very QSA on the 

Evidently the wires are crossed some- 
where. I also note the following letter 
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from 3CA, Roanoke, Va., under date of 
October 4th 

‘“Tonight heard 2BB, 8IN, 8EN,. 9GN, 
9KU, 5BL and several other DX stations, 
but could not get a single one close to me, 
not even 3RF who is within 4 blocks of 
me”’, 
Let’s see if anyone else is having the 
same troubles. 

Sincerely, 
A. L. Groves. 


ULTIMATE DX 


East Orange, New Jersey, 
August 10, 1920. 
Editor, QST: 

Perhaps some of your readers may be 
able to give me a little light on this sub- 
ject! 

John has a 1KW station. James only 
has a % inch spark coil. John, of course, 
will hardly speak to James because he 
(John) claims he can transmit 2000 miles. 
He means to imply, I presume, that, with 
the average PRESENT-DAY equipment at 
the receiving end, his set will transmit sig- 
nals that are audible 2000 miles away. 
For, the distance to which ANY station can 
actually transmit is, to my way of think- 
ing, INFINITE! And all this REGARD- 
LESS of the size or location of the trans- 
mitting station or the amplitude of the 
transmitted wave. 

Take, for example, the analogy of a 
stone thrown into a pond of still water. 
When the stone strikes the water it causes 
cireular ripples or waves to be sent out in 
all directions through the water; the point 
where the stone struck, forming the center 
of these circles or waves. Now, as the 
waves travel outward and away from this 
center of disturbance, they become less and 
less well defined until a point is reached 
where they are imperceptible to the human 
eye. We are led to believe, in consequence, 
that they are “absorbed”. But, are we, 
therefore, to assume that, because they are 
APPARENTLY absorbed, that they, in real- 
ity, travel NO FURTHER? Had we deli- 
cate and sensitive enough instruments at 
our disposal, it seems highly probable to 
me that we could detect the presence of 
these waves at the VERY EXTREMITIES 
of this body of water, REGARDLESS of 
the size or magnitude of the transmitted 
wave. And we could detect the presence 
of these waves at the very extremity of 
this body of water entirely IRRESPECT- 
IVE of the size of the body of water, pro- 
viding, ONLY, that our instruments of re- 
ception were sufficiently sensitive. This 
seems to be a perfect analogy to the trans- 
mission of electro-magnetic waves termed 
“wireless”. Given an infinitely sensitive 
receiver, what is to prevent the reception, 
in China (or Mars), of waves emitted from 
a BUZZER that is located in Alaska? 
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To me the development of a REALLY 
EFFICIENT receiver contains unbounded 
possibilities and comments from your read- 
ers will be doubly appreciated. 

Cordially yours, 
George N.- Garrison. 


D. C. FOR C. W. TUBES 


701 West 179th Street, 

New York City. 

Editor, QST: 
was particularly interested in your 
article in the September issue—“‘A Few 
Ideas for Amateur C.W.” From the tone 
of that article and conversations | have 
had with amateurs of my acquaintance, I 
judge that the greatest obstacle to be over- 
come is the obtaining of the high-voltage 
D.C.—were it not for the difficulty en- 
countered here it is quite probable that 
C.W. would be employed practically univer- 
sally. I have a little scheme, which while 
it may not be a complete solution, will at 
least form a new field for research and it 
ought to develop into something. While a 
patient at one of the largest and best- 
known sanatoria in this country, I studied 
X-Ray rather extensively, the institution 
being equipped with several very fine out- 
fits. For the Coolidge tube, D.C. is essen- 
tial and is used at potentials from fifty to 
seventy-five thousand volts and sometimes 
higher. This was obtained by shooting 
110-220 volts A.C. into a transformer and 
stepping it up to the desired voltage, then 
rectifying it by means of a disc rectifier 
driven by a synchronous motor. It seems 
to me that this method of rectification ought 
to be O. K. for C.W. At any rate it has 
the advantages of rectifying both halves of 
the cycle, and being almost unlimited in 
the amount of current it will pass. At the 
voltages used in C.W. work, sparking at 
the contacts would be negligible. The 
only disadvantage that occurs to me is the 
uncertainty of the polarity, but this could 
be overcome by the insertion of a polarity 
reversing switch in the primary of the 

transformer. 

If somebody got busy along these lines 
we might have a simple and complete solu- 
tion of a problem which at present is pre- 
venting C.W. from spreading throughout 
all amateur radio. 

Very truly yours, 
Arthur K. Ransom. 


A PATENT COMMITTEE 


Tresco, Davenport, Ia., 
Sept. 29, 1920. 
Mr. H. P. Maxim, 
Hartford, Conn. 
Dear Sir: 
There is no real reason why QST can- 
not have an up-to-date legal department. 
A study of some of the lists available show- 
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very truly, 
W. H. Kirwan. 
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but this is by far the best I’ve ever used. 
It seems to have the advantage of maxi- 
mum amplification of spark signals with- 
out distortion of the natural tone of the 
transmitter. 
Yours truly, 
Russell Virt. 


INDUCTIVE FEEDBACK 


Atlanta, Mo. 
Editor, QST: 

It will no doubt be of interest to those 
that have the QST regenerative receiver 
described in January, 1916, QST, to learn 
that the tickler system can be successfully 
applied to it, as described in Mr. Alex- 
ander’s article in December QST. Wind 
30 turns No. 26 D.C.C. wire on a tube 
35” diam., 3” long. Place this inside the 
secondary load coil and use the Alexander 
hookup. It requires close adjustment but 
when adjusted the long distance amateurs 
sound like they were only a block away, 
and the C.W. come in as clear as a whistle. 

Yours truly, 
Claude E. Ronnjue. 


A RECORD? 


San Francisco, Cal., 
August 24, 1920. 


Editor, QST: 

Just a line to let you know that I believe 
I have broken a record for amateur work 
at my station 6ZE, working on 200 meters. 

On the night of August 9, 1920, I was 
working with 7CU (Royal Mumford, Van- 
couver, Wash.) before the QSS test was 
sent. After 6DY had sent the test, I broke 
off with 7CU for a minute, and worked 
6DY, reducing my power when I did so. 
After finishing with him, I again worked 
7CU. On full power, 600 watts, I was 
radiating about 4.2 amperes with a decre- 
ment of about 0.14; on low power I radi- 
ated about 0.85 amperes, and the trans- 
former prim input was 45 watts 
(FORTY-FIVE WATTS). You may judge 
of my surprise when I later received a note 
from 7CU saying that he had copied most 
of the message I sent to 6DY on this low 
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power tap, and that he, 7CU, was using a 
single tube without amplifiers. 

Il immediately wrote him for further con- 
firmation, and arranged for the test to see 
if it was a freak or not. Last night I dem- 
onstrated that it was not an absolute freak, 
as I was able to do even better than that 
shown above. I called 7CU and worked 
him on ful] power, and then cut the power 
down to the lowest amount I can get a 
spark on, which is 20 watts, with a radia- 
tion of about 0.6 amps., and 7CU heard me, 
although he said that I was rather weak, 
and hard to hear through the static, and 
interference (severa] nearer stations going 
at the same time). 

The distance from San Francisco to Van- 
couver, Wash., is about 600 miles, entirely 
over land, with many high mountain ranges 
and forests in the intervening country, and 
I believe that this will almost, if not quite, 
constitute a record for low power transmis- 
sion, and shows what can really be done 
with a little energy properly used, on a 
carefully tuned transmitter. 

I am using a CESCO 1K.W. transformer, 
0.012 Dubilier Mica Condenser, a 12 plug 
rotary making 3600 RPM on an induction 
motor, and a simple oscillation transfor- 
mer using 1.25 turns in the primary 10” 
in diameter, of %” copper tubing, and 7 
turns in the secondary 6” diameter of high 
tension rubber covered cable. The coup- 
ling is rather loose, there being about 4” 
separation between coils. Have two impe- 
dance coils in the transformer primary to 
reduce the power. 

Yours very truly, 
D. B. McGown. 


GIVE THE FAIR SEX A CHANCE 


New Orleans, La., 
August 14, 1920. 
Editor, QST: 

A great majority of radio bugs will no 
doubt disapprove of my suggestions in that 
behalf, because they would rather have the 
fair damsels where they can throw their 
lamps on em’ now and ’en—so to speak. 
Especially so now-a-days with those low 
cut “everythings”. You know what I mean. 
Then you young rascals must remember 
that there are the serious minded gentle- 
men who have either lost their eyesight or 
have been married so long that their only 
wish is to die. However, they want to see 
the Radio Female enthusiast given a chance 
and I am one of those type. I am not mar- 
ried long—well not more than two years 
(some call that decades)) and I am quite 
sure my eyesight is not failing me in the 
least, from what I perceive. And further- 
more I have just purchased a good new pair 
of tortoise shell glasses well protected. 
Getting our minds back on our subject, let 
me say that the young woman who has 
taken any interest in wireless and has pro- 
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gressed up to the rank of a Commercial 
Wireless Operator has absolutely no chance. 
I myself know of but one case where a 
woman was placed aboard a vessel and that 
was mainly because the Captain was her 
Father. This very good reason in most 
cases has nothing to do with it simply be- 
cause it is the iron clad policy of most 
steamship concerns not to permit relatives 
on the same vessel. The reasons are quite 
evident most times being defined as “par- 
tiality” in favor of one or the other. Now 
we come face to face with a condition which 
surely should not exist. If a woman be 
so inclined to take up this fascinating work 
and as I said before progress to the point 
where she is able to obtain a first grade 
license, then why not endeavor to give her 
the chance she is willing to accept? 

Some of you cons on the suffragist 
ticket might take offense at this, however, 
let me point out that this has nothing to do 
with suffrage, and all you women haters 
put your note books back in your pocket 
for I am going to suggest something in 
their behalf. 

Everyone who has held an executive 
position in a Radio Corporation or in a 
corporation related to Radio in some way 
or another, knows only too well the trouble 
experienced in breaking in a female sten- 
ographer. The radio terms just make her 
sick—she never knows (nor cares to know) 
what you are driving at, and it is only a 
matter of “reference” to keep up with the 
work, causing much duplication of work, 
etc.—ad infinitum. Now then, suppose I 
suggest to the woman, who is so inclined, 
that she combine with her Radio Knowl- 
edge a thorough Stenographic course. 
When she obtains a first grade ticket and 
a diploma from the College or School which 
she attended, make application with a Ra- 
dio Company stating that the applicant is 
the holder of a Commercial first grade 
license and a Graduate Stenographer. It 
seems to me that such a position should 
pay well, in fact much more than an ordi- 
nary Stenographer. I myself would pre- 
fer to have a woman of this type and it is 
my belief that it would prove a great as- 
set to any radio department. 

Why not then create a title for such 
skilled Stenographers, one which I avill sug- 
gest is as follows: RADIO STENOGRA- 
PHER at a salary of $100 to commence 
and a gradual increase thereafter. What 
a relief to the already exasperated Radio 
Superintendent, Inspector, etc. Most of 
his letters could be handled intelligently 
without him having to dictate them. It 
would only be necessary to read such mat- 
ters of less importance before they go to 
the mail Dept. 

In other words, radio is exactly similar 
to some foreign language and Stenogra- 
phers not versed in Radio cannot talk in- 
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matter in 500 years or 
more or less mechanical 
ially so in taking dicta- 


nly like to hear from 

r views on this timely 

yf the “weaker sex”’. 
Yours truly, 


Edward T. Jones. 


)GENEROPLIODYNATRON 
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Altadena, California, 
August 16, 1920. 
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OF CONSOLIDATION 
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AN ENGLISH AMATEUR 


(The following letter is very interesting 
in that it chronicles the reception in Eng- 
land of NSF, Anacostia, D. C., which, while 
not an amateur-owned station, has confined 
most of its work to amateur wave lengths 
and has actively participated in our relay 
and QSS work. To the Old Guard who in- 
sist that “the spark is the thing’’, we pre- 
sent this with our compliments—NSF uses 
a bulb transmitter.—Editor). 


6 West Mall, 
Clifton, Bristol, England. 
Tresco, 
Davenport, Ia. 
Gentlemen: 

On the evening of July 10th, I was lis- 
tening in with a companion, a Marconi 
Operator, using your 20000 meter tuner 
when we heard NSS with great clearness 
and copied the whole of the message. We 
also heard NSF in communication with a 
U. S. Warship. We also heard NFU, 
which we have been unable to identify. 
All these stations we heard quite distinctly 
and had no trouble in taking down the mes- 
sages. The aerial used was 70 feet twin 
wire on a house in the city; the valves, 
Telefunken; the circuit, the one given by 
you. Altogether we were listening in five 
hours. The tuner was never silent for a 
moment and we received messages from 
dozens of stations. We considered these 
results excellent. 

Yours truly, 
(Signed) W. R. Wade. 


EDISWAN TUBES 


49 Nanton Avenue, 
Toronto, Canada. 
Editor, QST: 

I noticed a few remarks you made in the 
Sept. QST concerning the English bulbs 
as made by the Edison-Swan Electric Co. 
You speak as if the powers as indicated 
were output, whereas they are not, and are 
input. his makes some consderable dif- 
ference, and is the reason for the low 
prices. 

I have succeeded in getting a batch of 
the 50 watt size, after waiting some 8 or 
9 weeks for same. The tube is a very 
small one in size, and the elements are 
about the same size as the regular Mar- 
coni V.T. However, the output should be 
greater. 

Hoping that the above may be of some 
use to your readers, 

Yours sincerely, 
E. S. Rogers. 
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Radio for San Diego Scouts 


ITH the passing of the San Diego 
Exposition, which it will be re- 
membered was held in Balboa 


Park, the future usefulness of 

some of the architectural wonders 
erected for housing some of the novelty 
exhibits become quite a problem. The 
Painted Desert was one of the most artistic 
attractions the San Diego Exposition 
afforded, consisting as it did of a com- 
plete and perfectly modeled Indian Village 
of the types found in New Mexico, Arizona 
and the South. Hundreds of thousands 
of dollars were put into its construction, 
and when inhabited by the Indian tribe, 
during the Exposition days, it was the 
most realistic exhibit conceivable. For 
some time following the closing of the Ex- 
position the Indian Village passed into the 
custody of the San Diego Museum, but 
a greater usefulness was found for it as 
a headquarters -for the Boy Scouts of 
America, and today we find that the various 
troops of Boy Scouts in San Diego County 
have been assigned to the different Indian 
buildings, while the Executive has his 
offices in the main building at the entrance, 
and has established a residence in the 
former Indian Agent’s adobe bungalow at 
the north end. 

Scouting is a movement with a great 
purpose, namely, the bringing of the boys 
and the great outdoors closer together than 
was ever possible before Scouting became 
organized. Scouting teaches many things, 
all of them useful, and among the import- 
ant activities signalling has a prominent 
place. Now, the requirements for the pro- 
motion to 2nd and ist Class Scout, so far 
as signalling goes, are not very strenuous. 
A Scout is merely obliged to familiarize 
himself with the various codes, and be able 
to receive and sena letters at a low speed. 
Among the Boy Scouts are found the very 
best of America’s boyhood and it is only 
natural to suppose that many Scouts have 
been interested in more advanced radio 
telegraphy than was ordinarily available 
thru contact with the everyday troop. San 
Diego has solved the problem of giving all 
Scouts the very best possible chance to 
acquire an up-to-date knowledge of wire- 
less by establishing a first class radio 
station (6VL) in one of the buildings at 
the Painted Desert, thru the generosity of 
the Southern Electrical Company, which 
presented them with a complete % -K.W. 
transmitting set, a one stage amplifier re- 
ceiving set, and a code practice set deliver- 
ing a 500 eycle note (non-changing 
magnetic), and this together with a verti- 
eal aerial on a 125 ft. (one-piece) pole 
which alone cost $450—has given local 


Scouting a great boost. 

The plans as worked out by the Director 
of Radio Signalling include the teaching 
of code to the student Scouts, followed by 
simple theory and the construction of 
apparatus. Classes are held each Thurs- 
day night. When a Scout has become 
sufficiently familiar with Continental code 
he is put into the station as an operator’s 
helper. When qualified he is recommended 
for Government examination and when he 
has obtained his operator’s license is then 
eligible to take a special examination as 
follows: 12 word code receiving and send- 
ing, a knowledge of Q Signals, knowledge 
of adjustment of apparatus, familiarity 
with message forms for relay work. Upon 
successfully passing this examination he 
is given a certificate of proficiency which 
the Scout takes to the local Court of 
Honor, the Chairman of which is a Judge 
of the Superior Court, and after being ex- 
amined in open court is presented with a 
merit badge which is evidence that he is 
a ist Class Scout operator and capable of 
operating thé Painted Desert Station. The 
classes average about 50 Scouts and the 
progress made by these boys is asto nding. 
During the first 3 weeks following the 
opening of the station three obt»ined 
Government licenses, and now 6 weeks 
after the work commenced six are ready 
to take their special examinations following 
the Government test. 

A fairly complete reference library in- 
cludes various text books and nearly all 
radio magazines published. QST will come 
regularly and is highly esteemed. The 
plan does not stop with educational work 
but contemplates the installation of troop 
stations for each of the several units 
throughout the County and also the con- 
struction and operation of at least one 
field set, _— for each troop, so that 
during field maneuvers Scout Masters may 
be in touch with general headquarters at 
all times. It is understood that two other 
cities on the Pacific Coast have commenced 
work along the same lines. An official 
QST is broadcasted every Monday, Wed- 
nesday and Friday. Hopes are enter- 
tained that soon enough Scout operators 
first class will be available to stand con- 
tinual watch, when A.R.R.L. messages will 
be handled with even greater certainty of 
“getting through” than is the case with 
many privately owned amateur stations. 

It may be of interest to know that dur- 
ing the period of the annual Summer Camp 
at Del Mar, a distance of 20 miles from 
San Diego, from one to four messages a 
day were relayed from Station 6VJ 
(Scout Camp) thru 6MZ and 6IY to 

(Concluded on next page) 





QSsT 


November, 1920 


Amplification with Choke Coils 
By Robert Mans 
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nefficient, but you better 
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With this information we 








should equal the internal input and out- 
put impedance, respectively, of the tube. 
Another advantage of great importance is 
the step-up in voltage secured by a proper 
turns-ratio, so that a transformer-coupled 
amplifier will reach the possible maximum 
of amplification with less tubes than one 
impedance-coupled. There is no question, 
however, that very satisfactory results 
may be obtained by the use of chokes, but 
it must be remembered that the turns-ratio 
is only 1 to 1.) 
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more can be added with- 


The main advantage of 
nsformer is that it-makes 
taining of impedances in 
output circuits which are 
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RADIO FOR SAN DIEGO SCOUTS 
(from page 53) 


Headquarters, 6VL. This speaks well for 
Scout efficiency and was the final proof 
that those in authority would do well to 
place better facilities at the disposal of 
Scouts, in order to advance their 
knowledge. The Southern Electrical 
Company stepped in and gave them the 
apparatus. An interesting rule holds 
good at Station 6VL, namely, the station 
is to be used for traffic, and HAMMING 
is eliminated. The Scouts have, and will 
make good. 


CHAS. CANDLER 
(Concluded from page 42) 
testify. 

QST sincerely regrets its inability to 
secure a photograph of the far-famed 
“Mrs. 8ER” at this time, but hopes for 
better luck soon. 
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CALLS HEARD 








On account of the vast quantity of calls 
reported we must ask your co-operation 
in the following. 

(1) List the calls on a separate sheet 
of paper—do not embody them in a letter. 

(2) Arrange by districts from 1 to 9, 
and alphabetically thru each district; and 
run them across the page, not down a 


column. 
(3) Put parentheses around calls of 


stations also worked. . 
(4) Omit initial or other unauthorized 


calls. 
(5) State the period covered by your 


report. 


1AW,. HARTFORD, CONN., Sept. 1 to Oct. 11. 
1BM. (1CK), (10M), 1DY, (1GY), (1JQ), 1QN, 
(1QP), 1RQ, 1RZ, (1XT), (1XV), 1AAZ, (1BBH), 
(1BBL), 1DAP, (1EAS), 1FAQ, (1HAA). 1SAS, 
(2BG), (2CT), (2DA), 2DH. (2DN), 2RK, 25H, 
(2WD phone and mod.), (2ZL phone and mod. ), 
8AB (3BZ). 3CL. (3DH), 38HJ, 3HN, (3KM), 
SLY. (3ZA). (8CB), (SEN), (8GS), 8HG, 8ICc, 
(83S). SNI, (8RQ), (8XK), 8ZA, 8ZD, (8ZW), 
(SACF), 9ZJ, 9ZN, (NSF). 
1KAQ, DANVERS, MASS., Aug. 16 on Galena. 
INAQ, 1TF, 1TS, 1UN, 1AW, 2TF, 2NF, 2DN, 
2BG, 2EL, 2JZ, 3BG, 8GB. 

2LJ, WEEHAWKEN, N. J., June. — 
1AE. 1AL. 1AW, 1AAU, 1HAA, 2AB, 2BK 
2DA. 2DN. 2DR, (2EX) (fone and C.W.), 
(C.W.), 2CR (fone and mod. buzzer), (2HG), : 
2JA. 23U, 2JZ, (2KW), 2L0, 2ME, (2NV), 
(20X), 2PL. 2QR (mod. buzzer and fone), : 
(2RB), 2RU, (2SP), 2TF, 2TS, (2UE), (2VA), 
2VK (mod. buzzer and fone), 2WB, 2XJ 5 
buzzer and fone), 2XB (fone), 2YM, 2ZM 
and fone), 2ZV (C.W.), 3cs, 8cyv, SDE, . 
SHJ. 3IP. 8NB, 8ZA, 8CC, 8DA, 8ER, 8LA, 8NI, 
gXK, 8XU, 8WY, 9LC, 9YN, 9ZL, 9ZN. 


2PP, NEWARK, N. J. 

1AK, 1AW, 1CK, 1CM, 1HAA. 1NR, 
1YB. 3CH, 8CK, 3CS 8CV, 3DH, 3EV, 
3JR. 8KM, 8LZ, 8NB. 3NV, 32H, 
SCE, 8CO, 8DA, 8DV, 8DY, 8EN, 
8HG, 8JQ, 8LA, 8LI, 8LJ. 8MB, 8MN, 
8QJ, SRE, 8RH, SWY, 8XK, 8XU, 8YA, 
nes and C.W.: 2AB, 2AEO, 2AVA, 2EX, 
2JP, NGA, 2VK, 2XB, 2XG, 2XI, 2XJ, 2XL, 2XM, 
2ZF, 2ZM, 2ZV. 


1FB, PROUTS NECK, MAINE, July 10 to Aug. 31. 
LAK. 1AS. 1AW, 1AAV. 1BB, 1BJ, 1BF, 1BBL, 
IBM, (1CE). (1CK), 1CM, (1CZ). (1DH) C.W., 
IDP, 1DR,. 1DY. 1BL, 1ES, 1FQ. 1FR 1FU, 1GB, 
1GZ. (1SN), 11S, 1NJ, INP, 1PF. 1PL, 1QR (C.W. 
or tel), (1HAA), (1EAV) 1WAU, 2BB, 
2BM, 2CE, 2DA, 2EL. 2EX, 2IR, 

20A, 2QF, 2RL, (2TF), 2NF, 2XF, 2YM, 
2XJ. 2ZL (C.W.). 22M. 3AA» 3AK, 3BF 
(Canada), 8BH, 38BZ (QSA), 8CC, 38DH, 
8EN. 3FB. 3KM, 3NB. 3NF. 3NV, (3HJ), 30B, 
SPR. 8ZW. 3BM, 8AA, SAK, 8CB, 8DA, sBV, 
SDV. SDY. SEN, 8ER. SEV. 8LX (C.W.), 8NG, 
SEL. 8KZ, 8FW, 8NI. 8XK, 8XU, 8ZW, 8ZA, 
SWY, 9AU, 9CI, 9CF, SHR 9ZL, 9ZN (very QSA), 
NSF 


1AE, 1AF, 
1RZ, 1TS 

8GX. 3HJ 
8ABG, 8CB 
8ER, 8HA 
SMT, &NI 
SZW. Fe 


3CP, 


3DK, BRYN ATHYN, PA., 
Oct. 1919 to Aug. 27, 1920. 
1AS, 1AW, 1AZ, 1BAY. 1BBL, 
1CK, 1CM, 1CS, 1DA, 1DE, 1EK. 1E0, 1EP, 1FA, 
iFQ, 1GA, 1HAA, 1JA, 1JQ, 1KT, 1PM, 1RE, 
1RH, 1RM, 1RN, 1RU, 1RZ, 1SZ, 1TS, 1ZS, 2AIM, 


1AD, 1AE, 1BM, 


2AR, 2BF, 2BH, 2BK, 2BM, 2CM, 2CQ, 2CS, 2CT, 
2CY, 2DA, 2DF, 2DK, 2DM, 2DN, 2EL, 2ET, 2FI, 
2IF, 2IR, 2JE, 2JU, 2JZ, 2KM, 2ME, 2MK, 
2NF, 2NM, 2NN, 20A, 20M, 2PL, 2QD, 2QR, 2RB, 
2RH, 2RK, 2SH, 2TF, 2UE, 2VU, 2WB, 2WX, 
2XB, 2XC, 2XH, 2XJ, 2XU, 2XX, 2XZ, 2YM, 2ZC, 
2ZH, 2ZM, 2ZS, 3AA, (3AAR), 3AB, (3ABV), 
3AF, 3AIE, 8AK, 3AM, (3AMA), 3AMO, 
(3ANC), 3AOR, 3AQ, 3AR, 3AT, 3AUN, 
SAVY, 3AW, 8BB, (3BC), (3BD), 3BE, 3BF, 
8BH, 3BM, 3BO, (3BP), 3BR, 83BT, 3BX, 
8BZ, 3CB, (8CC), 8CE, 3CF, 8CL, (3CM), 
3DA, 3DB, 3DC, 
3DP, (3DR), 
’ (3EH), 3EN, (3E0), 
(3EP), . 3FK, 


8FN, 3FO, 8FT, 3FU, (3GH), (3GP), 8GV, (3GW), 
8GX, 3HE, 3HI, (83HJ), 3HR, (83HX), 3IB, (31G), 
3IM, SIR, 31S, 3IT, 31X, 31Z, 3JB, 3JM, 3JX, 3KE, 
8KG, 8KM, 3LH, 3LI, 8LQ, 3MK, 8ML, 3MS, 3MZ, 
, 83NU, 3NUT, 3NV, 30S, (30T), 30W, (3PB), 
8PG, 3PK, 3PM, 3PP, (3PS), 3PW, 3QB, 
8QP, (3QZ), 3RB, 3RP, 3RR, 3RU, 
TT, (3UF), 3UG, 83VA, 3WB, 3W2Z, 
38ZS, 4AL, 4CC, 5EX, 8AA, 8ABG, 
q . 8BB, 8BP, 8BQ, 8BU, 8BV, 
, 8CC, 8CH, 8CL, 8CO, 8CQ, 8CS, 8DA, 
, 8DQ, SDR, 8DU, 8DV, 8DY, , 8EN, 
3, 8EZ, 8FD, 8FF, 8FO, 8GI, 8GW, 8HA, 
HP, 8HY, 8IK, 8JQ, 8KS, 8LA, 8LI, 8MA, 
8MN, 8MT, 8NI, 80Q, 8RQ, 8SH, 8SR, 8TD, 
8XA, 8XK, 8XR, 8XU, 8ZM, 8ZV, 8ZW, 
9DM, 9EP, 9LF, 9ZJ,- 9ZN. 


8LX, CRAFTON, PA., Aug. 23 to Sept. 12. 
1AW, 1FV, (1HAA), (1RZ), 1TS, 1TE, 
2BM, 2EL, (2JZ), 2LK, 2NF, 2RK, 2TF, 2TR, 
8BG, 3BZ, 3CT, 3EH, 3EN, 3GM, 8GN, 3GT, 3HJ, 
3KM, 3NB, 3NC, 3NV, (3VV), 3VW. 83WZ, 4AL, 
5YD, 8BA, (8BP), (8BV), 8CB, 8CF, 8DA, 8DI, 
8GB, 8IK, 8LA, 8ML, (8MT), (SWY), 8XP, 8ZW, 
(9AD), 8AE, 9AT, (9AU), 9HR, 9KF, 90Z, 9ZJ, 
9ZN. 


(3Ds). 


9JL, IOWA CITY, IOWA, Sept. 5 to Oct. 5. 
1AW, 1HE, 4CA, 4ED, 5AS, 5EB, 5HA, 5ZA, 5ZL, 
7IM, 8ZN 9AAH, 9ABY, 9AEG, 9AEQ, 9AEZ, 
9AGJ, 9AHS, 9AJ, 9AK, 9AOC, 9AT, 9AU, 9BC, 
§9CL, 9CO, (9CS), 9DB, 9DT, 9EQ, (9EZ), 9FR, 
9FZ, 9GN, 9HR, 9JU, (9KI), 9KV, 9LC, 9LG, 9LK, 
SLR, (9MS), 9NU, (9NG), 9OE, 9PL, (9RX), 9SL, 
(9UG), 9YO, 9ZC 9ZH, 9ZJ, 9ZS, 9ZV, (9ZQ), 
NSF, (Spk. and Phone). 


8MC, DETROIT, on Sept. 26. 
1AW, 1CK, 2FG, 2XG, 3DH, 8MU, 4FI, 8AFT, 
oo en 8XK, 9AP, 9AU, SHR, 9LC, 9ZN, 
an. ‘ 


6ZH, RICHFIELD, UTAH. 
August:— 60H, 6EJ, 6ZG, 6AT, 6AK, 6BQ, 6AQ, 


6AL, 6AM, 6PQ, 6IY, GIF, 6JI, 6KP, 6JM, 6EJ, 
6KP, 6JH, 6NI, 6UES, 6GI, 6BJ, 6GF, 6EA, 71M, 
9GP, 9LR. 
September:—6EN, 6JT, 6KP, GEA, 6HH, 6KA, 
6BJ, 6JM, 6GE, 6QR, 6AB, 6AAW, GIP, 6FS, 6ER, 
6JI, 6EC, 6NE, 6JD, 6EJ, 6TX, 61Q, 6AE, 6AAJ, 
6AY, 6SK, 6SR, 6CE, 6AN, 6AM, 6MZ, 6CT, 6AIG, 
6ABX, 6AC, 7CU, 6SK, 5ZC, 7CC, 9CE, 9AIG, 9EL, 
7IM, 9PI, 9AEG, 9BI, 9AIR. 


2WG, BRONX, May 1 to July 31. 
1AD, 1AK, 1AS, 1AW, 1CC, 1CE, 1CK, 1CZ, 1DAY, 
IDY, 1DZ, 1FB, 1FW, 1GM, 1HAA, 1HJ, 1LAO, 
1MO, 1RZ, INF, 1TS, 1VA, (2ANN), 
(2CE), (2EX), 2BG, (2DS), (2EL), (2JN), 
(2JZ), (2ME), 2NF, 2RB, 2TF, 2UE, 2ZM, 3AW, 
3EN, 3GB, 3GO, 8GV, 3HJ, 3NN, 3NV, 3SJ, 8VV. 
3ZA, SAT, 8BB, 8BKCW. 8BV, 8CW. 8DA, 8DV, 
, SHR, 8LX, 8MT, 8NI, 8TH, 8ZY, 9HR, 9ZN, 


NSF. 
(Concluded on page 58) 
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Benwood Gap Closed 
SPECIAL 


stationary electrodes, consisting of highly polished knob bus bar 
g point with round brass shaft, minus support, exactly as used on 
ENWOOD gap, 
EACH, PREPAID ANYWHERE, QUANTITY LIMITED. 
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— GET A BENWOOD 


OK THESE OVER AND THEN ORDER YOURS 
St. Marys, Ohio 
rood is in my opinion, the best gap on the market. You should 
of the letters I get concerning 8ER’s signals. 
Very respectfully yours, 


Chas. Candler, 8ER. 


’ Fall River, Mass. 
Radio Station 1AK 

e record of 11C0 Miles, to Copeville, Tenn., where I was reported 
single bulb and loose coupler hook-up, using a HALF KW with 
{WOOD GAP. This was due to the efficiency of the gap. 


(Signed) Harold C. Bowen. 

Danville, Va. 

Radio Station, 3BZ 

BENWOOD gap and find it superior to anything I have ever 
3BZ’s spark speaks for the BENWOOD. 


orked one or two stations, in the Ist dist., 5 or 6 in the 2nd, two 
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it can be done most any night. 
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PRICE - . $30.00 


. 13th & Olive Sts., St. 


ur ll letters. Dealers, write for proposition. 





Send your order for this 
apparatus to any of the 
following dealers or to us 
direct. 





Amer. Radio Sales & Service Co. 
Great American Bldg. 
Mansfield, Ohio 


Arno A. Kluge Co. 
638 So. Figueroa St. 
Los Angeles, Cal. 


Manhattan Electrical Supply Co. 
Chicago, IIl. St. Louis, Mo. 


Northwest Radio Service Co. 
609 Fourth St. 
Seattle, Wash. 


Phila. School Wireless Tel. 
Parkway Bldg. 
Phila., Pa. 


Penn. Wireless Mfg. Co. 
507 Florence Ave. 
New Castle, Pa. 


Anthony Electric Co. 
Anthony, Kansas 


Chicago Radio Apparatus Co. 
3400 South Michigan BI. 
Chicago, IIl. 
Caesar Klaus 
Eureka, III. 
Leo. J. Meyberg Co. 
428 Market St. 


San Francisco, Cal. 


Western Radio Electric Co. 
550 So. Flower St. 
Los Angeles, Cal. 


F. D. Pitts & Co. 
12 Park Square 
Boston, Mass. 
The Radio Electric Co. 
3807 Fifth Ave. 
Pittsburgh, Pa. 


Louis, Mo. 
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A.. Sept. 15 to Oct. 


-BB), (2BK), 2BN, 
JZ). SBG, (3KM), 


DS. 





QsT November, 1920 


1. 
2CE, 


2JU., (2KT), (2ZL), 


3HG, 


(3FG), 8EE, (3JK), 


SXA. (5DA), 8DR, 
NT, SIK, (8RQ), ( 


8Ad 


scQ, 8HS, 8LD, 


(8ZA), 9MK, 


9EQ, 9AAF. 


AP), 
FA, 


Septem 


(5CD), SAL), 
5ZV, 5ZW, ( 


LR), 9LG, 9EL, 90E, 
Angeles Fone. 


ES 


\ 


August 15 to Sept. 
6BQ. 6BR. 6CC, 6CI, 


6BN 
6DY 


ght). 


(E6J), (6EP), 
(6J1I-Day-light), 
60H, (6QM), 6QR, 


\ugust. 


RKEL EY, CALIF. 
BQ. 6CM. 6CQ, 6CS, 


FS 


6TX. 6UM. (6AAT), 
), (7CW), TDK, 


6EB, 6EH, (6EJ), 


8EE, 
8EN), 
8HH, 
9GX, 


(ect). 
9XJ, 


21. 
6EX, 


6IN, 
6QU, 


6CV, 
6EM, 


6GH, 6GI, 6GM, 6GQ, 
(631). (63M). (6JQ), 
6MZ, 6NS, (60H), ( 


CU 


6PQ), 
6XZ, 
7DS, 


ANEE, ONT. September 
Average Audibility 9: 
1EP, 1GY, 1HAA, 


WwW 
10 "Phone. 1XT, XFI, 


1CZ 


GR 


2JS, 2JU, 232, 


2ZL. mod. C.W., 


DH. 8HX. NSFC.W. 
aBV, 8CBC.W., 


8AM 
ne, SDI, 8DR, 8EV, 
w 8GS S8HA. 8HF, 
8 RZ, 


ZE 


ZQ 


MASS., Sept. Ist to 25th. 

+ 1IAR, (1AW). (1AAU), 
(1CZ), (1CM), 
(1DY). (1DQ), ¢ 
(1EBS), (1EP). ( 
1GY 1GAW, 
IAT. 1KAQ, I1KAA, 


IS) 


) 


R 


AEF 


rs, (2VA). 8BG, 3BH, 


EE) (SEH). (8GX), 


8SH 8s8xXCC.W.., 
SZVC.W., IDF, 


{10AD), 10J, { 
(IRV), (1RZ), (oe 
(1VAB). «WAU), 1W 


LIT, 


»0OM 


(2JU), (232), 


(2PL). (2PV) 


NB. 3PU, 80B. SPS. ( 
SAFS. 8ACF. 8AGK, 


THH, 
DV) 


(87S). SLX, (8RQ), 


(apy), &sDR, 


C.W., 
2NF, 
22M, 


SAAN, 


8CE, 
8EZ, 
8HG., 
8XK, 
9EQ, 


(1CJ), 
IDR), 
1FB), 

1GM, 


1iPY), 


2ARY, 2AVR (SAER). 
(2BM). (2CT). ( 


2DN), 
2JF. 
2Pw. 
sDC, 
3HX, 
SZA), 


SER, 
8SH, 


I, 9HM, 9HR, 9ZL, 9ZN. 


5S. D. Browning. 
»ouse Tender “Madrono” 
sing Galena. 
un (San Francisco) 


61, 6JM, 6NM, 6PL, 6PQ, 
cu 


N. Y., Feb. 1 to Sept. 
1IR, 1JR. (1NAZ), 


1HAA) 


RK 


2AP 
2HO 


\HI) 


2ARD. (2BC), 


(TIU). (232), 
(2RF). 2WB. 2ZM. 


SLG. 38Lo. { 


BP, (8CB), 8CF. 8CV, 
7 


(SZW), 


L. (SER). 


8IK, 


(8WY), SXA, 
(8ZX), SAD, 


Bay, 


30. 


2BG, 
2LU, 
2ZL, 
8NB), 
8DA, 


SFT, 8HH, 8JS, 
(SMT), 8MZ, (8NT), 


8XK, 
9AEZ, 


9AT, 9AU, (9CE), 9ER, (9HM), (9HR), 9ID, 90Q, 
9TP, (9ZL), (9ZN), ‘92Q, (NSF). 


G. S. HOLLY, CAMBRIDGE, MASS.., 
Aug. 7 to Sept. 26. 
1AW, 1HAA, 1KAY, INAQ, 2AMZ, 2BG, 2BK, 2DN, 
2EL, 2JU, 2JZ, 20M, 2RK, 2RV, 3BG, 3BZ, 3HG, 
3HJ, 3NB, 3ZE, 3ZW, 8KE, 8LF, 8NI, 80Z, 8QM, 
NSF. 


6JM, SAN FERNANDO, CAL., Aug. 15 to Sept. 15. 
(6AE), (6AG), (6AK), (6AN), (6AT), (6BJ), 
(6BN), (6BQ), (6BR), (6CC), (6CO), (6CP), 
(6DK), (6DP), (6EJ), (GEP), (6EX), (6FE), 
(6FS), 6FX, 6GF, 6GO, 6GR, 6II, (6I1Y), (6JI), 
(6JJ), 6JK, (6JN), 6JQ, (6KM), (6MZ), 6NO, 
(60H), (6QM), (6QK), (6TC), (GAAT), 6AAW, 
6AAX, 6AAZ, (6BAC), TBP, (7CU), 9ZL 


4BE, WILMINIGTON, N. C., Sept. 20. 
8DJ, 1AW, 8EN, 2ZL, 8ZOW, 1XOF, 8ACF, 3KM, 
SRW, 8NI, 4BZ, 3FG, 4AE, 5DA. Sept. 22: 8RQ, 
S8XK. Sept. 24: 9ZJ, 8ACF, 8RQ, 9ZV, 9EQ, SAP, 
2RK. 
9CS, CLINTON, IA. 

5CD, 8DI, (8FT), 8GD, 8TA, &8ZR, 9AL, SAT, SBC, 
9BY. on radiophone, 9BY, (9CA), 9DC, SEE, 9EL, 
9EQ. 9EZ, 9FG, (9GC), 9HR, (9IA), (9IX), 9JL, 
(9KV), 9KY, (9LC), (9LU), 9MH. (9MS), 9NC, 
(9NQ), YOR, 9QI, 9QQ, 9UU, 9WQ, 9YO, 9ZJ, 9ZN, 
S9AAV, 9ABZ, 9AEG, (9AEQ), 9AEU, SAEF, 9ACL, 
S9ANV. 





8DA, SALEM, OHIO, May 1 to Sept. 22. 
(1AW), (1HAA), 1TS, 1XD-voice, 2BK, 2BF-C.W.., 
2CE, 2CT,. 2EL, 2GR, 2JE, (2JZ), 2JU, (2NF), 
(2RK). (2TF), 2ZM-C.W., 2ZL-C.W., 3AAP, 3BZ, 
3CG. 3EN. 3GX. (3HJ). 3KM. (3NB). 83PS, 3ZA, 
(3ZS), 4BB, 4BZ, 4C0C, 4YA, 5DA. SBP, 80J, 8BO, 
(8DI), 9ALS. 9GS, 9HM, 9HR, 9JN, 9KV, 9MH, 
9ZI, 9ZN, (NSF), KQO-voice, (KBN-2500 miles). 


9ZX, VALLEY CITY, N. D., May, 1 to Sept. 15. 
9AAF, 9AAJ, 9AEA, (9AEQ), 9AEU, 9AFX, 9AIG, 
9AK, 9ALS, SAP, 9APG. 9AT, 9AU (9CA), 9CD, 
9CE, 9CS. (9DC), 9EL, 9FM, (9FP), 9FR, (9GC), 
9GX, 9HM, 9HR, 9HT, (9IA), SIF, 9JE, (9JN), 
9RM, 9EO, 9KV, 9LC, 9LG, 9LR. (9MH), 9NQ, 
ONY, (9PI), (9RJ), 9RP. (9RZ), 9SC, (9ZC), 9ZL, 
9ZQ. (9ZN), 8BJ, SBP, 8CB, 8CF, 8DA, &DF, 
(CW), 8DI, 8DZ, SER, 8IK, 8NI, 8QJ, 8UD, 8 WY, 
SXA, 8ZW, THS, (71M), 56AL, 5YH. 


9DU, INDEPENDENCE, MO. 

1AW, 2PL, 2ZM, 2ZS, 3DH, 3EN, 3FG, 3NB, 4AE, 
4A0, 4AQ, 4BQ, 4BZ, 5AA, 5AG, 5AL, 5A0O, 5AP, 
5AS, 5AU, 5BC, 5BG, 5BL, 5BM, 5BO, 5BT, 5BZ, 
5CD, 5CP, 5DO, SEB, 5EJ. 5FA. 5YA. 5YE, 5ZA, 
5ZC, 5ZD, 5ZL. 5ZW. 55ZX, 6GQ, SAA, SAI, SAL, 
SAR, SAU, 8BP, 8BR, 8CB, 8DA, 8DI, 8EF, 8EN, 
8ER, 8FD, 8FH, 8FI, 8FP, 8FR. 8GQ. 8HG, 8HH, 
8IK, 8JQ,. 8JJ, 8KP, 8LA, 8NF, 8NZ, 8QJ, 8TC, 
8XA, 8ZC. 9AA, SAJ, SAR. SAT, SAX. SAK. 9BG, 
9BR, 9BY, 9BZ, 9CA, 9CE, 9CM, 9CN, 9CR, 9CS, 
9DH, 9DI, 9DR, 9DS, 9EE, 9EG, 9EV. SEY, 9FD, 
9FJ. 9FN, OFS, 9FU, 9FV, 9FZ, 9FP. 9GB, 9GO, 
9GS, 9GX. 9HA. 9HD, 9HN. 9HS, 9HT, SHY, SIF, 
911, 9TR. 911. 9IX, 9JA, 9JE, 9JT, 9KF. 9KI, 9KM. 
9KO, 9KP. 9KV, SLC, 9LJ, 9LN, 9LZ, 9LR, 9MS, 
9NQ, 9NX, OPI, 9PN. 9PQ, 9PS. 9PZ. 9QQ, ORV. 
9UG, 9VE, 9VP, 9WZ, 9YA, 9YN, 9YO, 9ZC, 9ZJ, 
9ZL, 9ZN, 9ZS, 9ZT, 9ZU, 9ZV. QRK 9DU. 


1FBV, WOODS HOLE, MASS., August. 
(1HAA). 1AW. (1EAV), 1iBJ. (1AWU). 1WE, 
8sCE 2xG 8PB, 3ZS. Heard on board U.S.S. 
ACUSHNET during August: 1 AW, 1HAA, IKT, 
4CC, 5ZA, Vessel off Sandy Hook, N. Y. 


T. G. BORIGHT, SUTTON, QUE., Aug. 29-31. 
1AW. 1BK, 1EZ, 1FT, 1FV, 1HAA (QSA), IRV, 
ISA (fone), 1XB (fone). 2AJ. 2AK, 2BK (QSA), 
2BM, 2BV, 2DN. 2EL, 2EP. 2JZ, 2NF, 2TF, 8CT, 
SKM, 8VV, 3WV, 8DE, SEN. 
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A ROTARY VARIABLE GRID LEAK 

This handy device is made from a 2” 
disc of %” fibre. A double bevel %” 
wide is put on each side, reducing the edge 
to a width of s:”, which is then given 





several coats of India ink. The small place 
cut out in the rim is left uncoated, to open 
the circuit, and contact with one end of 
the coating is made by a narrow copper 
or foil strip. The disc is then mounted 
on the panel and a light spring arranged 
to make contact with the rim as it revolves. 
—Contributed by C. L. Norman. 


STRAIGHT C.W. 
(Concluded from page 26) 
and body. Swinging antennas may be a 
problem, but we can beat that too. 

As proof that the time for the change is 
here, shoot around some night with the 
bulb oscillating and listen to the fellows 
who are already there, working on sched- 
ules of their own. In Connecticut we hear 
several 2’s and a flock of 8’s on straight 
C.W. and several of them we xnow are 
using but a few watts. You men with 
I C.W.—ask somebody to listen while you 
change over to the pure undamped, and 
their report will make a believer out of 
you for life. 

We have extolled the virtues of tube 
transmission. Now let’s change it over to 
straight C.W., fellows, adapt our receivers 
to it, and reap the benefits that this system 
offers us—it is childish to spoil good C.W. 
by modulating it, but we must get the 
receivers to heterodyning if we are to move 
traffic. How goes it? 

STATEMENT OF THE* OWNERSHIP. MANAGE- 
MENT, CIRCULATION, ETC.. REQUIRED BY 
THE ACT OF CONGRESS OF AUGUST 24, 1912. 

Of QST published monthly at Hartford, Conn. 
for October 1, 1920, State of Connecticut, County 
of Hartford. 

Before me, a Notary Public in and for the State 
and county aforesaid, personally appeared K. B. 
Warner, who, having been duly sworn according 
to law, deposes and says that he is the business 


manager of QST and that the following is. to the 
best of his knowledge and belief, a true statement 


~f the ownership, management (and if a daily 
paper the circulation). ete.. of the aforesaid 
publication for the date shown in the above 


caption, required by the Act of August 24. 1912, 
embodied in section 443, Postal Laws and Regula- 
tions, printed on the reverse of this form, to wit: 


QsT 
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1. That the names and addresses of the publisher, 
editor, managing editor, and business managers 
are: Publisher, The American Radio Relay League, 
Inc., Hartford, Conn.; Editor, Kenneth B. Warner, 
Hartford, Conn.; Managing Editor, (none); Business 
Manager, Kenneth B. Warner, Hartford, Conn. 

2. That the owners are: (Give names and 
addresses of individual owners, or, if a corporation, 
give its mames and the names and addresses of 
stockholders owning or holding 1 per cent or more 
of the total amount of stock.) The American 
Radio Relay League, Inc., an association without 
capital stock, incorporated under the laws of the 
State of Connecticut. 

3. That the known bondholders, mortgagees, and 
other security holders owning or holding 1 per 
cent or more of total amount of bonds, mortgages, 
or other securities are: (If there are none, so 
state.) Hiram Percy Maxim, Hartford, Conn.; 
John S. Dunham, Brooklyn, N. Y.; C. D. Tuska, 
Hartford, Conn.; W. S. Browne, Brooklyn, N. Y.; 
Youngstown, Ohio; Chas. C. Godfrey, 
Conn.; Frank Conrad, Pittsburgh, Pa.; > 
Bookwalter, Springfield, Ohio; Chas. A. Service, 
Jr., Bala, Pa.; Miller Reese Hutchison, New York 
City; George M. Woodcock, Buffalo, N. Y.; C. Tefft 
Hewitt, Swissvale, Pa.; Leonard D. Fisk, West 
Hartford, Conn.; H. E. Rawson, Chicago, Ills.; 
Emma Candler, St. Marys, Ohio; Chapman Printing 
Co., Hartford, Conn.; Robert F. Gowen, New York 
City: E. C. Wileox, Meriden, Conn. 

4. That the two paragraphs next above, giving 
the names of the owners, stockholders, and security 
holders, if any, contain not only the list of stock- 
holders and security holders as they appear upon 
the books of the company but also, in cases 
where the stockholder or security holder appears 
upon the books of the company as trustee or in 
any other fiduciary relation, the name of the person 
or corporation for whom such trustee is acting, is 
given; also that the said two paragraphs contain 
statements embracing affiant’s full knowledge and 
belief as to the circumstances and conditions under 
which stockholders and security holders who do 
not appear upon the books of the company as 
trustees, hold stock and securities in a capacity 
other than that of a bona fide owner; and this 
affiant has no reason to believe that any other 
person, association, or corporation has any interest 
direct or indirect in the said stock, bonds, or 
other. securities than as so stated by him. 

5. That the average number of copies of each 
issue of this publication sold or distributed, 
through the mails or otherwise, to paid subscribers 
during the six months preceeding the date shown 
above is (This information 
is required from daily publications only.) 

K. B arner 
and subscribed before me this 13th 
1920. 
F. L. Pratt, Notary Public 


Sworn to 
day of October, 








(My commission expires February 1, 1924.) 





MESSAGE BLANKS 


The standard A.R.R.L. Message Blank, in 
pads of 100. Postpaid at 35 cents per pad. 
Immediate shipment. Have you a supply 
for the winter’s work? Order now and 
be ready. 





American Radio Relay League, Hartford,Conn, 





PATENT-SENSE 
“dhe Book for Inventors & Mfrs? 
LACEY PLACEY,, Sun’ Western DC. 
































“475 to 25.000 Meters 


A Complete Short and Leng Wave Regenera 
tive Receiver, Detector and Two Step Amplifie 
Without a doubt the most efficient 
Receiver on the market at a price 
within the reach of all, consisting 
of Three Coil Geared Mounting, 
Primary Condenser Switch, 
Primary and Secondary Tuning 
Condensers, Grid Condenser, 
Stopping Condenser, Individual 
Filament Control, B Battery, 
Regulation for Detector Tube, 
Telephone Jacks for Reception on 
Detector, One or Two Step Ampli- 
fier. Complete Set of Sixteen 
Honeycomb Coils, 45 volt Variab’e 
B Battery, in fact a complete Re- 
ceiver that will outdistance them 
all on any wave length 
ith 16 Honeycomb Coils, 1 Detector and 2 Amplifier Tubes 
with Coils less Tubes. .$198.00 Cabinet, less Coils and Tubes... . $165.00 
st Complete Line of Radio Apparatus and Parts on the Pacific Coast 
| Radio Call Books, each 


LEO J. MEYBERG CO. 
RKET STREET SAN FRANCISCO, CAL. 
it the San F rancisco Radio Convention, November 25 to 28 














Transatlantic Sending Tests 


H you heard about the Transatlantic Sending tests which will be 
icted this winter by EVERYDAY ENGINEERING? These 
be made with the most completely equipped English experi- 

,tions, will start on February Ist, 1921. 
Y OU have plenty of time to get your station ready for the contest. 
first announcement of the Tests appeared in the September 
1920 ie. Send for it if you missed it. Rules and the schedule system 

were mn in the October number. 

P RIZES which will be given by various manufacturers and individuals 
be announced in November, and other details in the subsequent 





issues 
F y send in $2.00 for a year’s subscription, you will rhiss none of the 
of the Contest—and you will get all the articles on experi- 
constructive, and commercial radio. 
FE’ ERYDAY ENGINEERING costs 16 cents a month if you subscribe. 
it would be cheap at twice the price, because no radio man can get 


along without it. 


EVERYDAY ENGINEERING MAGAZINE 
2-Q WEST 45th STREET, NEW YORK CITY 
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KADIO-CRAFT PRODUCTS 


RADIO-CRAFT products set a new high standard of quality in radio apparatus- 
RADIO-CRAFT laboratories have spent months in perfecting and standardizing 
their products before placing them on the market. 

RADIO-CRAFT instruments are thoroughly tested before leaving our plant and bear 
our absolute guarantee. 

RADIO-CRAFT purchasers will acquire apparatus of perfect utility, precision, and 
beauty. 


TWO-STAGE AMPLIFIER 
Size:—84," x84," x 4” Size:—844"’ x 6 x4” 
Price $70.00 Price $50.00 


DETECTOR AND TWO-STAGE AMPLir:t£R 


The RADIO-CRAFT panel design is 
followed, allowing immediate inspection 
by simp! snapping out the panel. 


FOR SALE BY— 


Continental Radio & Electric Corp., N. Y. C. 

Manhattan Electrical Supply Co., N. Y. C. 

Kelly & Phillips, Brooklyn, N. Y. 

Radio Distributing Co., Newark, N. J. 

Philadelphia School of Wireless, Philadelphia, Pa. 

McCarthy Bros. & Ford, Buffalo, N. Y. 

Rudolph Schmidt & Co., Rochester, N. Y. on ae 

American Electro Technical Appliance Co., N.Y.C. Size:—74%_”" x 4%" x 3%" 
Price $15.00 


KADIO-CRAFT CO., INC. BROOKLYN, N.Y. 


Jobbers’ inquiries concerning our distributing proposition are invited. 
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Your Aerial 100°% Pure Copper?” 


even hope to radiate the whole energy from your trans- 
s your aerial furnishes a broad surface of pure copper. 
f bronze, tinned or copper coated offer high resistance 
in conductivity. Don’t choke your transmitter. Make 
’ counterpoise and ground system complete, by using 
plent 


é6 > STRANDED 
JUPITER’ AERIAL WIRE 
crater cece eet 


1\4c Per Foot, $12.00 Per Thousand 


Ry ing weight 15 lbs. per 1000 feet. Send check or money order. No 
*s. Discount to Clubs, Colleges, Schools and A.R.R.L. officials. Dealers 
bon for territory. Immediate delivery. 


LEE A. BATES, itt’ 8 Moen St., Worcester, Mass. 














COSRADIO” 


C0 a9) 
Mark of Quality Ps BURGESS B 
ALS. NO SECRETS. 
‘NALS AND VOICE. BATTERIES 


“Hello Los Angeles” 
a SEVERAL 
ir Pacific coast radio SIZES 

ersation anywhere 


Miss. River, if you SPECIAL 
WORK 




















.dio Regenerative 

me Tube Only— 
the most selective 
short wave receiver 



































END FOR CATALOGUE 


alee BURGESS BATTERY 
COSRADIO CO. el 


Wichita, 


Coll. Kansas 























et your money if not 
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A Combination that Can’t be Beaten 


For Results,—real long-distance signals on short wavelengths you can’t beat the 





Relay Receiver (Type CR-3) 


and 


Detector and 2-Stage Amplifier 
(Type RORD) 


This is the Outfit which made a reputation for itself in 
the recent QSS tests. 


You can get into the Big Relay Game and become one 
of the dependable long-distance men with this Outfit. 


Inspect this Outfit at your Dealer’s. If he doesn’t carry 
our line as yet, drop us a postal for catalogue, mentioning his 


name. 


GREBE RADIO apparatus is licensed under 
the original Armstrong and Marconi patents. 


Central Radio Institute, Independence, Mo. Klaus Radio Company, Eureka, Hl. 

Continental Radio and Electric Corp., New York Manhattan Electrical Supply Co., New York, 
Doubleday-Hill Electric Co., Pittsburgh, Pa. Chicago, St. Louis 

Detroit Electric Co., Detroit, Mich. Leo. J. Meyberg Co., San Francisco, Cal. 
Electrical Specialty Co., Columbus, Ohio. Pacent Electric Co., Inc., New York City 

Holt Electric Utilities Co., Jacksonville, Fla. F. D. Pitts Co., Inc., Boston, Mass. 
Hurlburt-Still Electrical Co., Houston, Texas. Phila. School of Wireless Telegraphy, Phila., Pa. 
Kelly and Phillips, Breoklyn, N. Y. Western Radio Electric Co, Los Angeles, Cal. 


A. H. GREBE & CO,., Inc. 
74 Van Wyck Blvd., Richmond Hill, N.Y. 
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EFFECTIVE OCTOBER 25, 1920 


; N 
List prices of List Price 
“STANDARD VT BAT- 
TERIES” will be as per 


oppo schedule. 7650 (Plug Variable) 3.50 


Type No. 7623 
price and high in quality, “STANDARD VT BATTERIES” are now 
e country over, while the novel plug method employed to secure close 
voltage in the “VARIABLE STANDARD VT BATTERY” has made 
spensable when one desires best results with a gaseous vacuum tube 
| voltage adjustment. 
The tremendous quantity of “Miniature 


Jacks and Plugs” already sold since 
their introduction proves conclusively 
that we have fulfilled a long felt want 
in the Radio field. i 


They are being used 
for “VT” and coil mountings, phone 
a dozen, and you'll want more. 


the Dealers who Sells these Products, and be Assured of Satisfaction. 


RIC! ITER-SCHOTTLER co., MFRS. 


198 Roebling St., (DEALERS—Write for discounts.) Brooklyn, _ © 





PACE! EI ECTRIC CO., Sole Eastern Agents, 150 Nassau St.,. NEW YORK CITY 


RAPHAEL 


from N to = 


WE HAVE IT. 


Due at demand and increased cost of Chart of code and Q abbreviations, 
we ed to change our policy in regard to these Charts which will now be 
vel order of $1.00 or over. 


giv 
RAPHAEL ELECTRIC co., PITTSBURGH, PA. 
at 
1405 5th Ave. 

















“PW” Has The Latest 
Radio Apparatus 
In Philadelphia 


Come in and see Us—You do not have to Buy. 
Ve have parts for the Radiophone you are building. 











\delphia School of Wireless Telegraphy 





ALWAYS MENTION QST WHEN WRITING TO ADVERTISERS 











Finish Your Wireless Education 
EITHER AT HOME BY MAIL OR AT OUR WASHINGTON SCHOOL 


and 
Let Us Train You 


for a P DErAR CME T OF COMMERCE 


First Grade § _ 


______ Gearge A Geare 
(Government) rw ‘Z, (aa fame parsnrnd the Pa gaps ontondon ” 
Commercial § S—_- an tere 
License eaechacmuh ce 
* . Finger Ti fe ag ae 7 ear att 
AMATEURS mies 











former Signal Corps and — ———_ 
Navy men who have had i | hee a aren Og  Winaam C.Repriee. 


_ _ Frng anil Gate of: erm tea Secrmn ry 0/ Cormmmaren 
some war training in G an E.T.© : 
BAM NF RLAIN, 


Wireless—men and boys ye —__Kiae'sa Engnear ee - << 
now operating their own ~- Mash ingtea DC one December. 2a w@___'| Anolond 2 Fomtverleaton 
private sets—should take 

advantage of our 


SPECIAL THEORY COURSE 


This course will enable you to pass your First Grade Commercial License examination, if your speed 
is now 20 words a minute. The Special Theory Course embodies all fundamental, practical, and 
theoretical work, (including both Code and Theory) necessary to pass the Government tests. We 
furnish instruments to complete code work, if students have none of their own. This course was 
planned by members of our faculty here in Washington who are especially familiar with the Govern- 
ment’s latest requirements in Wireless. Men and boys holding amateur or second grade certificates 
CAN QUICKLY QUALIFY DURING THEIR SPARE TIME AT HOME for a first grade license, through 
this intensive course. 


OPPORTUNITIES FOR FIRST GRADE LICENSED OPERATORS 
NEVER SO GREAT AS NOW 


A recent inquiry made Sy this school at the Department of Commerce, showed there are actually less 
than 3,000 First Grade Licensed Operators in the United States, yet the present and near future 
demands of the rapidly growing Merchant Marine, Land Stations, Railroads, Steamship Lines, etc., 
will call for approximately 10,000 operators. 

The National Radio Institute, well known as one of the chief sources for supplying operators in the 
past five years, is receiving calls every week to place men. This demand it cannot meet because of 
the shortage of operators. Never before has this Institute experienced such a shortage of men to 
fill the demands. The salaries offered are 
very attractive, ranging higher than ever —FREE COUPON—FILL IN—SIGN AND MAIL TODAY- 
before. If you are a First Grade Licensed NATIONAL RADIO INSTITUTE, 

man and want a good job now, write us Washington, Cc. 


immediately. We can place you, as we al- Department 367 
Gentlemen>— 


ready have a long list of positions new open Without obligation to myself, please send me free 
waiting to be filled. ef charge your illustrated booklet “Wireless the 
If you are not a “First Grader” get busy at Opportunity of Today.” Also quote me a special re- 
ence ard fill out the coupon below, which duced rate and outline of Special Course I need to 
will bring you full information about these qualify for a First Grade Commercial License. My 
special opportunities, the low cost to get past experience in Wireless consists of 
the necessary training, outline of the Course, 
and all about our School. Representatives 
wanted in every district to present this 
Course to wireless amateurs, radio operators 
and experimenters. 


National Radio Institute | ““" ~ 


Age 
Dept. 367, _Washington, D. C. s 


PRET. © Oe Be eee 





City . 
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DEALERS 
WRITE 
FOR OUR 
ATTRACTIVE 
PROPOSITION 


irders Early for your Rotary Spark Gap. Made either 6 or 12 point, $50.00. 
Rotor only $25.00. Fully Guaranteed. 


NEW LITERATURE—NEW INSTRUMENTS. 


new line of audion control and amplifier panels, unit type and a new 
tch, reasonably priced. Send for literature and also our price list of 


naterials. 


Wireless Manufacturing Co. Canton, Ohio 














Ihe Radio Electric Company 


rite us about our new audion control, on standard 5” x 5” 
Bulb in rear of panel. May be put in 5” x 5” cabinet. 
$9.00. Write for circular. 
carry a complete stock of apparatus and parts. 
d 10c for our new catalogue. 


The Radio: Electric Company 


Fifth Ave., S, Pittsburgh, Penna. 














WIRELESS CENTRAL STATES 


radio school amateurs save time and 
tates. Modern, money by purchasing your 
nauk tlie apparatus from us. Our 
. P 4 large stock assures prompt 
Dormitory " shipments, and our central 
Students may location assures minimum 
€ necessary. transportation charges. All 
tor eitelaae , leading makes. Send today 
pide gu for latest bulletins. 


ation. 
CENTRAL RADIO CO., Inc. 


tADIO SCHOOL 
THE MARK DESTINED 513 W. Lexington St. 


dence, Mo. TO BECOME FAMOUS Independence, Mo. 
AL. RADIO BUILDING—NINE MILES FROM THE HEART OF KANSAS CITY 
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MANUFACTURERS & JOBBERS 


Distributors for 
DeForest Radio Telephone & Telegraph Co. 
Wm. J. Murdock Co. Amrad Products 
Chelsea Radio Co. 
Acme Transformers Thordarson Transformers 


IMMEDIATE DELIVERIES—MONEY-BACK GUARANTEE 




























































COIL MOUNTINGS VACUUM VALVES 
3 Coil Gear Mount on oak base......... $13.00 | 2 fil. Audiotrons........... $6.00 | 
3 Coil Gear Mount without base........ 10.00 | (Free VT Socket Adapter with each tube) 
Single Coil Unit Panel Mount.......... 2.00 Electron Relays........... 6.00 
Double Coil Unit Panel Mount......... 4.80 | Marconi VT-Class 1 & 2.... 7.00 
Triple Coil Unit Pane] Mount.......... 5.60 | Moorhead Amplifiers wy 7.00 
3 Coil Gear Mount on Unit Panel...... 10.75 | Moorhead Transmitters teen 7.50 
A.C. 500 Volt Rectifiers.... 7.10 
| CONDENSERS DETECTORS—Crystal 
| DeForest CV-500..... 1... eee cece nee $ 6.25 | DeForest Galena stand..... $2.80 
anne Sanaiaien besos s ces gm? tn cueae + Amrad—2 crystal stand.... 6.50 
erores a ee ae e A . t I t d. Ae. 3.50 
Chelsea No. 3 Panel Mount............ 4.50 No. 324 Murdock ey ——— 
11 Plate Knock-Down Condensers....... 1.80 
21 Plate Knock-Down Condensers....... 2.25 PHONES 
41 Plate Knock-Down Condensers....... 3.20 
C.E. Var. 43 Plate Con. in case........ 6.50 ee $4.50 
C.E. Var. 43 Plate Con. no case........ 5.75 —- iin G6... 5.50 
No. 366 Murdock—43 Plate............ 4.75 Redheads—2000 Cin Set. : 9.00 
No. 366 Murdock—Interior............ 4.25 | Brand (pedi vegy- to-k ‘ 
No. 367 Murdock—43 Plate............ 4.25 | Brldwine—_All ‘ates paw 5 
No. 368 Murdock—23 Plate........... 3.75 *Y 
No. 368 Murdock—Interior am 4 Waa eh et 3.25 ULTRA-HONEYCOMB COILS 
Thordarson 1 K.W. Oil Immersed....... 27.00 Duolateral Windings 
No. 483 Murdock Transmitting Sect... ... ee eee $1.65 
No. 488 Murdock Transmitting Sect..... 5.00 |p; 35 6668... «i«da“si‘(‘(‘é‘( ié‘(‘(‘(‘( é«L«C7O 
ee eo ap mn 1.75 
AMPLIFYING TRANSFORMERS SE EE sit. ek, 0 thn eakehakiie 1.85 
Acme Unmounted-Coil & Core Ass....... $ 4.50 | DL-100 ............--.-. 1.95 
Acme Semi-Mounted—Half panel....... 5.00 | DL-150_ ........-..euee. 2.10 
Acme Fully Mounted with panel........ 7.00 DL-200 ...........+.+.-. 2.20 
Federal 226W—fully mounted......... 7.19 | DL-250 ..........--..-, 2.30 
DeForest Panel and Posts............. 7.00 oe -~ 3 = etl ; oo 
ers. ube. Sob. a weel 2.75 
MISCELLANEOUS EY abd nik inwccedhth xe 3.05 
Paragon Reversible Rheostats.......... RS RE he 5 SEE Ss Jeibeacands 3.30 
Metal Shield Grid Condensers.......... Cy FR als. 'X'ne wid oe 01s 3.55 
General Radio Meters—all styles....... PME oS tule U;. 3S Roba 3.85 
Drilled Tron Panels and Parts........: eee eee 4.10 








We are the RADIOPHONE SPECIALISTS of the Middle West. A complete stock of Radiophones is 
always here for immediate deliveries., both A.C. and D.C. types. We make commercial or experimental 
installations. A complete stock of all prominent manufacturers is ready for immediate deliveries, as 
well as the specialties we manufacture, such as “COOTIE KEYS”, VACUUM VALVE AND AMPLI- 
FIER PANELS, TUNERS, ROTARY GAPS, and SPECIAL EQUIPMENT according to your specifi- 
cations. SEND 4c in stamps FOR OUR 50 PAGE CATALOG. 





Address all Orders or Correspondence to Dept. 67 . 
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CHELSEA 


VARISBLE CONDENSERS 
(Die Cast Type) 


No. 1.—.0011 m.f. mounted 
No. 2-—.0006 m.f. mounted..... 
No. 3.-—.0011 m.f. unmounted 
No. 4.—.0006 m.f. unmounted 
Top, bottom and knob are genuine 
bakelite, shaft of steel running in 
bronze bearings, adjustable tension on 
movable plates, large scale reading in 
hundredths, high capacity, amply separ- 
ated and accurately spaced plates 
Unmounted types will fit any pane] 
and are equipped with counter-weight 


V ariable Grid Leak 


the selection of the proper leak re- 
ess of the type of tube, or its use 
mplifier or oscillator. Ten steps give 
+ to 5 meg-ohms. Genuine bake- 
nob 

pparatus embodies the highest degree 

construction, electrical efficiency, 

ince 
Delivery—Bulletin sent upon request. 

PRICE, $3.00 

elsea Radio Apparatus from your dealer. 


\ RADIO CO., 15 Fifth St., Chelsea, Mass. 














Wireless or Learn Telegraphy 
1 Boylston St. | STUDENTS 


Cer. Washington Enter 
BOSTON ANY TIME 


Results and Positions Guaranteed 
Send for free literature. 
ipped Radio School in New England. There has been a Telegraph 
Scheol at 18 Boylston Street for over 18 years. 
AMATEUR CLASS STARTS OCT. 15th, 10 A.M. 
OUR SLOGAN: Better Operators—Not More Operators 


\SSACHUSETTS RADIO AND TELEGRAPH SCHOOL 


Tel. Beach 7168 G. R. Entwistle 


GRID VARIABLES 


| mfd. variable condenser fills the long felt want for a rugged, low 
L variable condenser for pane] mounting. 
liciency are combined with ace high quality of materials and work- 
s new type variable. 
All Parkin variables are seld subject to return within five days if 
not fully satisfactory. 
01 mfd. Unit alone, may be mounted on any shaft 
01 mfd. Unit with knob, shaft, and pointer 
001 mfd. Unit—complete with 3” black dial 


e prices include postage to any part of the United States. 


THE PACIFIC RADIO DISTRIBUTING COMPANY 
POM: CALIFORNIA 
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Announcing the 


“SHRAMCO REO” 


a i 
LICENSED UNDER MARSH PATENT NO. 811859. 


3 inch diameter x 214 inch high RESISTANCE: 6 ohms 


Nickel-Chromium Wire KNOB: 114 in. dia. x % in. high 
Electrical Asbestos Block INTER 3, in. | 
BLADE: teaksidiPindtee OEE TR = os 


Bronze All parts interchangeable 


No soldered connections One hole required to mount 


Every nut a lock nut " rEg be 
i : on 
Action smooth and regulation eee) rr 


even All metal parts brass. 
IMMEDIATE SHIPMENT 
Cat. No. 90—“SHRAMCO REO”—Resistance 6 ohms—$2.00 
Shipping weight 1 Ib. 
Special resistances made to order. 


SEND 5c IN STAMPS FOR CATALOG J. 





Shotton Radio Manufacturing Company 
P. O. Box 3, SCRANTON, PA. 
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A LOCICAL DEVELOPMENT 


The latest advance 
in short wave radio 
apparatus. 


After spaced winding coils 
for long waves, the next 
logical step is to the short 
wave variometer, wound in PRICE, $7.50 


this way. UNMOUNTED 
isual, tne C.R.L. leads in making this step. 

ew Lattice Variometers meet every need of the super-efficient 
regenerative circuit. Smaller air space, more compact con- 
nigher efficiency, lower resistance, lower capacity and wider 
all accomplished with these new lattice variometers. 

complete with all bearings ready for mounting on panel. 
RL-10 Lattice Variometer, 200-600 meters 
mplete with 3” dial and knob as shown) 
binet mounted types—prices on application. 


Write for our proposition on these variometers. Our new Bulletin 0-20 
lescribes these instruments in detail. 


CHICAGO RADIO LABORATORY 
5525 Sheridan Road (Testing Station 9ZN) 
A RMEN AVE. CHICAGO, ILL., U.S.A. 




















= A Full Line of Radio Apparatus 


this Sensitive We have everything you need. Below —o 
cit few items from our large stock. Watch this 
a Head Set u space for a complete stock list. 

vith non-conducting spool 
ed pole tips which eliminate Buzzers 

Furthermore all oper- Century (DeForest No. 5).......$2.00 ea. 
° Meseco No. 55.... ° . 2.25 ea. 
RQ© al Gen. Radio No. 178B. ..+ 2,00 ea. 
OMBERG CARLSON Bunnell No. 9010 Per rerryrr gy i. * 
Radio Head Sets 7 . ‘ 
t and moisture-proof aluminum Coil Forms for Regenerative Receivers 
Forms for two variometers and 
one vario coupler........$3.50 per set 
Coils, Honeycomb 
All sizes in stock. . . .$1.40 to $3.60 ea. 
Unmounted, take 50c off list of mounted. 
Radisco 
LRD 325-3... 
LRD 750-3... 
LRD 1200-3... 
Coil Mountings 
DeForest LC 
DeForest LC 
DeForest LC 
Copper Braid 
Belden 1 inch... 
Belden % 
Crystal Detectors, etc. 
DeForest D101 
Adams Morgan No. 45.... 
Galena-Bulk 
Galena Tested 
lletin 1206T gives full Galena Tested and Mounted... 
rticulars. Write Today. Silicon Tested 


The above prices are F.O.B. St. Paul. 


PIONEER ELECTRIC CO. 
137 East Fifth St., St. Paul, Minn. 
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‘USE THE TUBE THE NAVY USES" 


eahee 










AOOREDS BUREAL OF STEAM ENGINEERS WAVY DEPART WENT 






amo REFER TO WO 


NAVY DEPARTMENT. 


fwcrosvecs BUREAU OF STEAM ENGINEERING 


+ oz 








WASHINGTON. 0. C 







duly 5, 1919, 






While on the Trans-Atlantic Flight the Moorehead tubes 
gave such excellent service, that i feel it my duty to personally 
tell you of their performance and send you ome of the tubes used and 
a portion of the lead fish that held down the antenna to which the 

receiving equipment was connected. 














During the trip your tubes made it possible to receive 
signals from the Norfolk Radio station while the N C 3 was on the water 
near the Azores, a distance of 2300 miles. But the longest record 
of reception of radio signals in any type of plane while in flight 
wes far surpassed when signals were received irom a ship 1800 miles 
away. Thie enviable record is even more distinguished from an aviation 
point of view in that your tubes required but half the power used | 











by other types of tubes, thus saving mny valuable in weight 
of storage batteries.) 5 5. |. GRE i 


Thanking you 2 Rhe valuable part that you have taken in 
the first Trans-A hantio Witgnt and with best wishes for your - 


continued success, i am, 










Very respectfully, 


loolhat A drrcudya— 


Radio Officer N C Seaplane Division l. 
Trans-Atlantic Flight. 



















1s is the LETTER 


received by our Laboratories following the record t - 
Atlantic flight of the U. S. Navy flying boat NC-4. ee 


and this is the TUBE > 


used by the NC-4 on this flich 

; ght, the first vacuum tu 
cross the Atlantic aboard an airplane, oar 
AMATEURS—“Use the Tube th N uses” 
yee me pth e avy ——-the A-P VT 
fam = a = — a Order from your dealer. Descriptive A-P VT 


THE 
A-P tubes manufactured under the DeForest Audion and - aa aa 


Fleming Patents. Other patents applied for and pending. SHAW standard 


four - prong base. 


ATLANTIC RADIO SUPPLIES CO. PACIFI 
8 KIRK PLACE- NEWARK-NEW JERSEY 638 Mis 208 ST SAR cL 


Distributors for Moorhead Laboratories, Inc. 
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FOR THAT NEW 


FILAMENT Exceptional Value recenerative ser. 


RHEOSTAT DeForest CV 500 variable condenser 
(No Knob or Pointer Supplied) 
For Back or Front | Large 3%” Corwin Knob and Dial—Value. . .$1.70 


of Panel Mounting. | ComMBINATION $6.25 


ofr de, “=O | SALE PRICE Actual Value $7.75 


$1.75Postoaid) AERIAL WIRE le. Fox 


i hi t. . 
Emmediate Shipmen 7 strands No. 22 copper—tin plated to prevent 
oxidation. Maximum radiation and _ = strength. 
Standard VT Socket Include postage on 15 Ibs. per 100 ft. 


Improved Contact Type 100 amp. 600 volt Lightning Switches, $4.00 


$1.00 Postpaid Chelsea 10 Step Grid Leak (%-5 megohms) $3.00 
Copper foil grid condenser 35c p.p. 
Audiotr e i s of <7 amen» r ; 
A New—Transmitting Grid Leak (10000 ohms) $2.60 
\RIABLE “B” BATTERY $3.60 . . — - — 
postage on 4 Ibs. be: . 
wooden ease and adjustable 
T connectors. Better than 
ne 4.4 V. unit weakens pre- | 
removed and replaced—thereby 
itage, which makes this the 
e to be had at any price. 
wal units always in stock, 40c each. 


nits, 44 volt, $3.10 postpaid. ‘oi PER 

Jnits, 44 volt. $3.10 postvald | Honeycomb Coil Adaptor $1.50 Pk 
Electron Relay $6.00 postpaid. Attach to binding post of a Murdock or similar 

4 — variable condenser, insert H-C coil, making a tun- 

a ing unit. Two units make a loose coupler, a third 

: mbs Rotary Spark Gap Stock $16 makes a tickler coil, one makes an admirable 
Double Action, Silver Contacts, | wavemeter which may be calibrated at low cost. 
Stands up to 2 K.W. “Lends In- =¥ . 4 os 


Your Sending!” 





We carry a complete line of all worth-while stand- 
ard equipment such as Acme, General Radio, 
» inductors (several types) $6. Murdock, Chelsea, DeForest, etc. 


| Radic Equipment Co. 630 WASHINGTON ST., Boston, Mass. 








-_ — 

A NEW INVENTION Radio Amateurs 

WE REPRESENT 
Amrad 
DeForest 
Firth 
Acme Apparatus 
Radio-Craft 
Chicago Radio Laboratory 
Burgess Battery Co 
Perfection Apparatus 
Murdock 
Clapp-Eastham 
Connecticut Tel. & Elec. Co. 
Brandes 
Precision Apparatus 
Wireless Mice Co. 
Wireless M 
Benwood pe 
Amateur Wireless Equip. Co. 
Richter & | pl 
ee lh 
: trom rison 
The PARKIN .001 mf. Variable Condenser Esbro m 
(pat. per » the long felt want for a rugg Chelsea Radio Co. 
low pri d, variable condenser for pane Pacent Electric Co. 
mounting tes to bend and short circuit. A. H. Grebe & Co. 
Cannot order. Has very low minimum Continental Radio & Elec. Corp. 
capacity mounted, only one small hole Radio-Shop 
being n« the panel. Federal Tel. & Tel. Co. C 
Guarante PARKIN Variable Condensers International Radio Tel. Co. 
are sold to return within 5 days if not Moorhead Bulbs 
fully sat ; <p, 
No. Postpaid wena +f 
50. Unit May be mounted on any shaft. os Marconi 


51. With nter, etc., as shown in cut. 2.00 
52. With and 3” black dial 250 Write for literature. 








: 
h 
| 
| 
| 
| 
| 


: “nah bee apis, Ee HARRISON & DUDLEY 
Write for discounts. 738 W. Church St., Elmira, N. Y. 


PARKIN MFG. CO., Sam Rafael, Calif. Dealers write for attractive trade proposition. 
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AUDIO TRON 


The Original Tubular Vacuum 
Detector, Amplifier, Oscillator 


NOW FREE FROM 
ALL RESTRICTIONS 


Dealers and Amateurs ! 


AUDIO TRONS, recognized as the most sen- 
sitive detectors ever produced are now 
licensed under Fleming Patent No. 803,684 
for amateur and experimenta] uses only in 
radio communication. They are no longer 
limited to radio frequency and can now be 
used as detectors and oscillators as well as 
amplifiers. 


All patent questions have been definitely 
settled. Vacuum tube patents are basic and 
have been sustained by the Federal Courts. 


Be sure to get genuine AUDIO TRONS, they 
outclass any other form of detector and are 
absolutely free from all legal restrictions or 





Ctl gi el 








Manufacturing reasons 
make it impossible to con- 
tinue the present hand- 
made AUDIO TRON. 


This type has a double 
filament of special thorium See your dealer at once 
tungsten and the operat- or order direct. Be sure 
ing life is over 2,000 hours. to benefit by this last 
No special socket is re- opportunity to secure a 
quired. The electrical and hand-made _ super-sensitive, 
mechanical dimensions re- double filament AUDIO- 
sult in a heavy plate cur- TRON Detector, Amplifier, 
rent and corresponding sig- Oscillator. 


nal strength. Plate voltage 
$6.00 each 


under 40. 
The few thousand that will (No increase in price) 


difficulties. These new uses make it even 
more necessary to insist on the genuine. You 
can always tell a real AUDIO TRON by the 
name stamped plainly on the glass. 
Insist on the name AUDIO TRON on every 
tube you purchase. Fully guaranteed by the 
AUDIO TRON Mfg. Co. (Read the guaranty 
below). 
double D 
Your last chance for an AUDIO TRON sins DETECTOR 
strictions on amateur use — 
lifted, are undoubtedly the | D 1 
greatest opportunity ever eaters — 
offered to amateur radio Get in touch with the AUDIO- 
operators. TRON Mfg. Co. at once. We 
will give you full information 
about settlement of all patent 
difficulties. 
You will also be interested in our 
new proposition for wide awake 
dealers. 
After the present supply is ex- 
hausted, new types of AUDIO- 
TRON, manufactured entirely by 
machinery, will be offered for 
sale. Our extensive advertising 
during the Fall will establish 
definitely the superiority of the 


still be produced, however, 
will be of the same stand- 
ard of excellence that has 
characterized every AUDIO- 
TRON. 


Already recognized as the 
most sensitive deteetor on 
the market, these few that 
will remain, with all re- 


The AUDIOTRON Exclusive 
Guaranty: Each and every 
AUDIO TRON is guaran- 
teed to arrive in good con- 
dition and to prove fully 
satisfactory. Replacement 
of unsatisfactory tubes 
will be made free of 
charge. 


AUDIO TRON and will create new 
sales for you. Be sure to take 
advantage of our full co-operation 
at once. Prepare to cash in 
on the AUDIO TRON reputation, 
established since 1915. Write us 
today for full details. 











AUDIOTRON MFG. COMPANY 








(Successors to the AUDIO TRON Sales Co.) 
Lick Bldg., - San Francisco, California 


Dept. Q, 
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Sensitive ? The Navy Thinks So 


The U. S. Navy, the British, French and several other European 

Governments in addition to most professional operators, have 

adopted Baldwin Phones as their standard of electromagnetic re- 

eiver excellence. 
he reason for this preference is apparent. Exceptional sensitive- 
ness combined with ruggedness gives Baldy Phones their popularity. 

The diaphragm is made of the finest quality selected mica with the 

force Soeenes at the exact center as in high grade phonograph 

reproducers. 

The small armature is pivoted and designed to act as a fulcrum when 
connected to the diaphragm by a small 
link. There is no tension or springing 
of metal as in ordinary receivers. Four 
pole pieces of a single solenoid act upon 
both sides of a lightly balanced armature. 


Your dealer handles Baldy Phones. If 
he cannot supply you, send direct to John 
Firth & Co., Inc., 18 Broadway, New 
York City. 


cS “ae | en 
Baldwin Phones 


>The International Standard for Super Service 











Control Unit Only $15.00 


The K. & G. Wireless Supply Co., in its efforts to place technically 
correct and reliable wireless apparatus well within the price reach 
of critical amateurs, announces its new Audion Control Unit, Type 
Al. This new unit is absolutely reliable and can be used with every 
known circuit. It is designed and built for exacting service. It 
combines the very latest ideas in design with the best of material 
and workmanship. The cabinet, 8x5%x6”", has a highly polished 
mahogany finish and with its well mounted bakelite panel will add 
much to the attractiveness of your station. The unit contains these 
instruments: vacuum tube socket (for standard 4-prong tube) fila- 
ment rheostat (10 ohms), grid condenser, grid leak, and filament 
switch. Panel has binding posts. suitably engraved in white, for 
secondary, tickler, phones, and filament battery. Whole back of 
cabinet swings open on hinges and thus permits easy insertion of 
tube and batteries and complete inspection of the interior. Efficiency 
guaranteed, or money refunded. 
Price $15.00, without tube or batteries. 
your dealer can’t supply you, order direct. Dealers: Write for proposition. 


K. 4 WIRELESS SUPPLY CO., Dept. 18D, 152 Chambers Street, New York City 
,,, —————— 


{ij FOR EASIER AND BETTER TUNING 
By using a set of the new GENERAL RADIO 4 
INDUCTORS you can receive every wavelength from 140 
to 22,000 meters with a variable condenser of .001 M.F. 
You do not need so many coils, or to change them so 
often. You do not need an auxiliary mounting. You 
are not inconvenienced by the connections pulling out or 
breaking off. 

Each coil is mounted complete in a polished oak box, 
with engraved bakelite panel, switch and binding posts. 
PRICE $6.00 EACH 








Full data in Bulletin 302. 


72? el GENERAL RADIO CO. 


Type 226 CAMBRIDGE 39, MASSACHUSETTS 
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Tuska “C.W.” Inductances 
Unassembled 


INDUCTANCE, Type 181, UN- 
ASSEMBLED. Complete parts for 
assembling the capacity feed-back in- 
ductance, Type 181, as illustrated and 
described below. Consists of Bakelite 
cylinder, grooved for wire; Bakelite 
panel, finished and drilled; wire; two 
switches, complete; and the necessary 
binding posts and leads. Anyone can 
quickly and easily assemble. Shipping 
weight, 2 lbs. 


Price $5.00 


TUSKA C.W. INDUCTANCE—Type 181. The 
ms _ correct coil for the capacity feed-back 
-=.7, |circuit. We recommend this circuit 
=a strongly; simple and effective. The in- 
ductance has one winding, two switches, 
and four binding posts. Our design makes it easy 
to operate. Bakelite tube 334” by 6” high. Bake- 
lite panel 3144”x6”. Wave length range 200 to 
325 meters. Shipping weight 2 lbs. 
Price - - $7.50 


TUSKA FILTER—Type 170. If a motor generator is used for C.W. or telephone 
work, a disagreeable hum is experienced from the com- 
mutator of the high voltage generator. By means of con- 
densers and inductances, this hum may be made a minimum 
or entirely eliminated. The Tuska Filter Type 170 con- 
sists of two 1 mfd. condensers and two iron core chokes, 
correctly made and wired. Guaranteed for a potential of 
750 volts. Mounted in a wood case 5” x7%”x2%” with 
hard rubber panel as illustrated. Shipping weight 3 lbs. 

Price - - $16.00 


Order Inductances Today. Power Transmitting Tubes Ready Next Month. 
Send 4 cents for C.W. Booklet. 


THE C. D. TUSKA CO., HARTFORD, CONN. 








These Dealers Carry TUSKA “C.W.” ACCESSORIES In Stock. 


ATLANTIC RADIO COMPANY, Inc., 88 Broad St., Boston, Mass. 
GEO. S. SAUNDERS & COMPANY, 11 Devonshire St., Boston, Mass. 
PHILADELPHIA SCHOOL OF WIRELESS TELEGRAPHY, 
Parkway Bldg., Broad and Cherry Sts., Philadelphia, Pa. 
DOUBLEDAY-HILL ELECTRIC COMPANY, 719 Liberty Ave., Pittsburgh, Pa. 
A. H. CORWIN & COMPANY, 4 West Park St., Newark, N. J. 
AMERICAN ELECTRO TECHNICAL APPLIANCE COMPANY, 
235 Fulton St., New York, N. Y. 
CONTINENTAL RADIO AND ELECTRIC CORP., 6 Warren St., New York, N. Y. 
MANHATTAN ELECTRICAL SUPPLY CO., Inc., New York, Chicago, St. Louis 
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Inductance Coils 


Honeycomb Wound Inductance Coils 


SOLID WIRE 
Appx. Wave- 
Length Range 
in Meters with 
ordinary .001 
Mfds. Variable 


Price 
on Plug 
Mounted 


Ultra-Honeycomb Coils, 
Duo-Lateral Winding 


Air Condenser 
170— 375 
- { 200— 6515 
- 5 240— 730 
- 75 330— 1030 
450— 1460 
660— 2200 
860— 2850 
1120— 4000 
1340— 4800 
1860— 6300 
2340— 8500 
2940—12000 
3100—15000 
5700—19000 
ve 5900—21000 

500 7200—25000 3.69 DL-1500 


All coils have an inside diameter of 2”, a width of 1”, 
an outside diameter varying from 2%” to 4%’ Coils are 
always furnished with the plug mounting. 


DL-25 
DL-35 
DL-50 
DL-75 
DL-100 
DL-150 
DL-200 
DL-250 
DL-300 
DL-400 
DL-500 
DL-600 
DL-750 
DL-1000 
DL-1250 


L- 

L 

L 

L 

L- 100 
L- 150 
L- 200 
L- 250 
L- 300 
L- 400 
L- 500 
L- 600 
L- 750 
L-1000 
I 
L- 


order 
coils. 
of all 
itus and 
tisfy the 


new price 


ELECTRO TECHNICAL APPLIANCE CoO. 
235 Fulton St., New York 


\MERICAN 











Southern Wireless Institute, Incorporated 
423-425 Courtland Street 
Baltimore, Md. 
and Wireless Telegraphy. Day and Night classes. Board 

ing for out of town students, rates $10 to $14 per week. 
: guaranteed. 

arry a full line of Amateur radio instruments and material. 
talog and Amateur bulletin furnished upon request. 


J. F. C. Buck, President. 














YOU RADIO MEN 


rENTION, 
iil department is ready to serve you—-We are equipped to handle all 
tly due to the fact that we maintain a force which is ready to give you 
vhich you are looking for. 
ve in Cuba your order will receive the same personal attention which it 


walked into our store and took your purchase out with you. That’s our 


r where you live. 

supply you with practically every make of radio apparatus which is of 
grade. We have everything from a ground clamp to an antenna in- 

to ship to you. Just state your needs and we will care for them. 

etin 100 will be ready October Ist. You had better drop a card for your 

that you will be sure to get one. 

OUR MOTTO IS “QUALITY FIRST, THEN SERVICE” 

scturers and Distributors of Radio Telephone & Telegraph Apparatus. 


THE. NORTHERN RADIO LABORATORY 


111 MAID CLYDE, OHIO 
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NEW APPARATUS 


Type Z.R.V. Variometer has unit 
construction with bakelite shell 
and hard wood ball. Has low 
dielectric losses and a range of 
inductance of 1.25 mil henry 
maximum to .1 mil henry mini- 


A combination of beauty and 
convenience. Detector panel has 
plug connection which takes your 
regular phone tips. One stage 
amplifier has binding posts for 
connecting two as a two stage 
amplifier. All binding posts on 
detector, amplifier and Regener- 





ative set correspond for jumper 
connection. 

Tube Centrol Detector Panel, Z.R.D. $12.00 
One Stage Amplifier Panel, Z.R. A. $18.00 


mum. Is readily used on table or 
mounted on panels. 

Complete with 3" dial and knob. . $6.50 
Without dialor knob . . . . $5.75 





Z.R.F. Regenerative receiver consists of two Z.R.V. Variometers and a 
coupler of similar construction, together with grid condenser and grid 
leak with bakelite panel, machine engraved. It exactly matches our 
Tube Control and Amplifier panels with which it may be harmoniously 
used, Its range of wave length is 175 to 600 meters. Price . . . $38.00 
Co-operate with your local dealer by helping him to carry a stock of 
Clapp-Eastham Co. apparatus, famous for its reliability during 13 years 
of continuous manufacture. If he doesn’t carry our instruments send 
6c stamps for our complete catalogs. 


CLAPP-EASTHAM CO., 114 Main St., Cambridge, Mass. 
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A $25,000 Catalog Free 


thing like it ever published. It positively will do your heart 
» feast your eyes on this wonderful book. It is a real Experi- 
rs’ book, full of photographs, bargains and surprises. The finest 
f WIRELESS INSTRUMENTS & SUPPLIES are shown, together 
full line of SCIENTIFIC INSTRUMENTS, COMPLETE LABOR- 
RIES, CHEMICALS, SUPPLIES & GLASSWARE. It is a veritable 
for the Wireless, Chemical and General Experimenter to delve in 
cover things he has long desired but could not find. In short, 
it’s impossible to describe this wonderful book. The edition is 
TED. Send 12 cents (refunded on order of $1.50) for YOUR 
co} )-DAY, to the 


Palmers Electrical Equipment Co., Palmers, Minn. 


R- stives for: Amrad, Acme, Murdock, Doron Bros., Burgess, Moorhead. 














VACUUM TUBES REPAIRED 


PROMPT, RELIABLE SERVICE TO THE RADIO AMATEUR 





TUBES 
PED 


ACCOMPANY 


ELECTRON RELAYS, N 
S, AUDIOTRONS, ALL ORDERS 


ENTAL | MARCONI VT’s, MOORHEAD VT’s, $3. 50 CASH MUST 





Western Electric V.T.’s and power tubes quoted on application. 


Eastern Vacuum Tube Laboratories .3.""""2"'s.": 


LEARN RADIO 


A wonderfully interesting vocation giving oppor- 
anity to travel, study foreign trade and business ad- 
ncement. 











Students in this school study under Expert In- 
structors, get Electrical Theory and Laboratory in 
one of the best Electrical Laboratories in America. 
Code by most modern methods. Practice on most 
nodern 2 K.W. ship station. 


For special Bulletin of Information address, 
Portland, Ore. 


~— gon Institute of Technology ‘oii. 3 
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The Factory Behind “SIGNAL’’ Apparatus 








One of the largest factories in the country devoted to the manu- 
facture of wireless apparatus, and kept busy all the time—there’s a 
reason—quality and service. Most reputable dealers handle “Signal” 
wireless instruments, and these dealers will offer you an absolute 
guarantee of satisfaction, and their guarantee is not only backed up by 
their own reputation, which should be sufficient, but is also backed up 
by the factory behind “Signal” apparatus. 

We manufacture an extensive line of radio apparatus and if you 
have not a copy of our catalogue, a post card will bring one by return 
mail. 

We illustrate three of our fast selling instruments. 





“SIGNAL” Arlington Receiving Transformer. “SIGNAL” Rotary Spark Gap Motor. 


(Our Own Manufacture.) 








WHEN YOU WANT RADIO APPARATUS, YOU WANT THE BEST. 
ASK FOR “SIGNAL” AND YOU ARE ASSURED. 


SIGNAL ELECTRIC MFG. CO. 
MENOMINEE, MICH. 
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' VARIABLE CONDENSER 


with “Star Spring” Tension 


GHT - STAYS RIGHT 


ed Aluminum Plates 


made by a watch mechanic 
rkmanship. Personally we 
n to Amateurs who have 
and “weather” from 9ZS. 


Panel; No. 2. Open Type as 
Anti Profiteer. Less 
y assembled and tested. 
8 Money back if not 
$4.7 satisfied. Just return 
1.00 condenser within 10 
50 days by insured P.P. 
on Receipt of Price 
Alaska, Hawaii, Philippines 
1 10c. Canada add 25c. 
than Canada not solicited. 


Tective November Ist, 1920. 


ased. 


rapidly adding to the number 
iquets they fling only spur 
work, and more rigid in- 

r of pride that among the 
sent out, not a single 

ved of bad condition. This 
every instrument is sub- 
the “old man's” eyeglass. 


into our confidence, and 
the above slight change in 
bout manufacturing costs 
arted. Then, there have 
the cost of materials; in 
cent 


the price of the various 
ginally based almost en- 
naterial Experience has 

of plates increase, the 
,djusting increases in a 
this reason the slight 
new list is in the larger 
ing unchanged. 


the “Star Spring” feature, 
iable. The action of this 

rying friction that holds 
tion to which it may be 
time automatically centers 
» each other, and prevents 
ichake.”” 


per relation by construction, 
viating any necessity of re- 
ight, always right. Once 
there is one thing that you 
er give you trouble. 


friends for their letters of 
no Catalog, and make no 


set our prices at the lowest 
idle man” out for the sole 


625 Black Ave., Springfield, Ill. 











Immediate Delivery 


ON 


Condensers 


Oscillation 
Transformers 


Spark Gap- 


Rotors 








Place your order now for any of 
the above pieces of apparatus 
that you may need to complete 
your long distance transmitting 


station. 


Ye K.V.A. 


What is your best transmitting 
record on our type R \%& K.V.A. 
transformer? Send your records 
to this office. The best record 
will be published. 








| 








THORDARSON 


Electric Manufacturing Co. 


501 S. Jefferson St., Chicago 
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ANNOUNCING 
Our NEW SERIES “T” VARIABLE CONDENSER. 


A heavier model than our SERIES “S”’,, but built along the same general lines. Plates 
are of »” aluminum. 
We SPECIALIZE on ONLY THE BEST. SATISFACTION GUARANTEED. 


PRICES 
SERIES “T” SERIES “L” 
20 plate Vernier ’ No. 2300 23 plate .00075 
70 plate .0001 m.f..... . No. 4300 43 plate .0013 


. 130 plate .0002 m.f..... 2.75 
. 170 plate .0003 m.f..... 3.15 No. 6300 63 plate .002 
230 plate .0005 m.f..... 3.60 Indicating Dial fitted to either style 


. 310 plate .0007 m.f..... 4.30 condenser for 75c extra. 
. 43 late .001 —e ° 
630 plate (0015 mf..... 7:50 NOTICE: Owing to shortage on cer- 
tain materials, we are ynable to fill 
Include postage for one pound on orders for SERIES “S” Condenser at 
SERIES “T” condenser, and for two this time, but can ship NEW SERIES 
pounds on SERIES. “L”. “T” and SERIES “L” from stock. 


The Wireless Shop 


511 W. Washington St. A. J. Edgcomb. Los Angeles, Cal. 


Another New Book for Radio Men 


PRACTICAL AMATEUR WIRELESS STATIONS 


Compiled By J. Andrew White, Editor THE WIRELESS AGE. 
An “Experience Book” containing the best suggestions of thirty- 
three experimenters on Building, Installing, and Operating Experi- 


mental Stations for Radio Communication. 

A Few of the Contributors are 
Gordon Lathrop: J. A. Weaver; J. E. Law, Jr.; E. T. Jones; Francis R. Pray; 
J. Seott Taggart: A. A. Kluge; Morton W. Sterns; Dr. Thos. W. Benson; Frank 


J. Bremer; Ralph Batcher 
Introductory Special 3 Day Introductory Offer 


Price PRACTICAL AMATEUR __. One Year’s Subscription ¢5 75 kes. ¢9 95 
75 WIRELESS STATIONS “"“to The WIRELESS AGE °°" 93. 


; 2 286 Pages ‘ 
Pape r. 136 Pages (Postage outside U.S., 50c extra.) Send for Gur 


Niucteatci WIRELESS PRESS INC., 328 Broadway, New York |_New_Catalos 


Illustrated 
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; Thermo -Ammeters, Milliammeters 
| and Current-Squared Meters 


SSvONn 


Model 425 


Miniature Size Instruments 
for Radio Service 


are the ideal Instruments for the amateur. 

They are particularly adapted for use on small 
size Radio panels where space is an important 
factor. 

Their characteristics of accuracy, large over- 

small current consumption and small size make them particularly 
r use on amateur and other low-power outfits. 

for use on Audio and Radio frequencies. 
te information will be furnished upon request. 


Weston Electrical Instrument Company 


158 Weston Avenue, Newark, N. J. 
Branches in all Principal Cities. 


























In The The Man Who Builds His 
| Own Wireless Apparatus 


: {) . Are you one of the men who takes more interest 
OO ; in constructing his own wireless apparatus than in 
purchasing the complete set from the manufacturer? 

You have thousands of fellow enthusiasts all over 

this country. There surely is heaps of satisfaction 

in “making your own” apparatus and knowing 


n 7. 
Sum I [ exactly the kind and quantity of material that 
goes into each working unit. 


e Your insulation may be good or bad according to 

. the material used. Ask any of the former amateurs 

irre and experimenters what satisfaction they secured 
from genuine 


BAKELITE-DILECTO 


You did et that C-W set fixed up. Get busy 

NOW will be in f th in . then ask the modern wireless man what he 

We ha » er Galiiedl heitiineatn, a thinks of this insulation. You will find 
- > motruments. y BAKELITE-DILECTO used wherever insulation 


best « t before buying. is needed in the better types of modern tus. 
It’s so convenient to use because it is furnished in 


DEALER ma are going to be ready for the Sheets, Rods and Tubes. Waterproof, permanent 


Holida et’s h orders. and strong. 

- . . ye ge we. ae We manufacture Vulcanized Fibre, Conite and 
going our dealers list, get your name Continental Bakelite. 
= o ; stus is licensed under Armstrong Let us show you how our Standard Products 
Patent 3,149 can be made to solve your insulating problems. 


-| | THE CONTINENTAL FIBRE CO. 
Remember Yo", nay ey sere bet you can’t NEWARK, DELAWARE 


233 Broadway, 332 S. Michigan Ave., 
New York City Chicago, Ill. 
Th Pp ee E . 525 Market St., 411 S. Main St., 
e Precision Equipment Co., Inc. San Francisco, Cal. Los Angeles, Cal. 
2437 Gilbert Ave, Dept. D., Cincinnati, Ohio Cor. King and Yonge Streets, Toronto, Ont, Canada 
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MURDOCK 
No. 55 


ote 


The prices are The quality is 
unusually low 9 remarkably high 


2000 3000 
OHM OHM 
DOUBLE SET DOUBLE SET 


$5.50 


FOR YOUR OWN SATISFACTION 


We urge you to TRY a set, that you may realize what sensitive, 
serviceable, real radio receivers can be obtained at “rock bottom” 
prices. WHAT YOU SAVE can be applied to the purchase of 
other apparatus—AND—you can be sure that your station will 
be the gainer in both WAYS. Ask your dealer for them. 


BULLETIN NO. 20 NOW READY FOR 
DISTRIBUTION. ASK FOR YOUR COPY. 


WM. J. MURDOCK CO. 
65 Carter St., 
CHELSEA, 50, MASS. 
509 Mission St., San Francisco, Calif. 
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DESIGN - WORKMANSHIP - PERFORMANCE 
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Y RECEIVING EQUIPMENT IS SETTING A NEW HIGH STANDARD 
\LITY IN APPARATUS FOR THE RADIO AMATEUR AND EXPERI- 


. FOR THOSE WHO ARE SATISFIED WITH NOTHING SHORT OF 
ST—-FOR THOSE WHO TAKE PRIDE IN MAKING RECORDS THAT 
ER THAN THEIR NEIGHBORS’—FOR THOSE WHO WANT THEIR 
tO HAVE THE APPEARANCE OF CAREFUL, EXPERT DESIGN BY 
O KNOW HOW. ARE YOU IN THAT CLASS? 


EALER CAN’T SUPPLY YOU WITH KENNEDY EQUIPMENT, WRITE 
- REQUIREMENTS, AND MENTION HIS NAME. 


- COLIN B. KENNEDY COMPANY 


Ris Building San Francisco 





SS 
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‘he Largest Kadio Supply 
Stock In The South 


)MMERCIAL AND AMATEUR WIRELESS 
APPARATUS OF ALL KINDS 


| Electric Utilities Co. Jacksonville, Fla. 


—_—____—— 











A COMPLETE LINE OF C.W. APPARATUS 


0 W. Power Transformers 
w. oe it} 
M.A. Choke Coils (double) 
M.A. = 7 4 
M.A. 4 “ (single) 
M.A. - ” - 
lodulation Transformers 
| Power Tubes 
Rectifier Tubes 
1el Wire No. 13 


QUAKER LIGHT SUPPLY CO. 


h Street, Philadelphia, Pa. 
Attention of H. J. DUNBAR 
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NOTICE 











In the infringement suit, DUBILIER CONDENSER CQO,, ING, ; 
Plaintiff, vs. Wireless Specialty Apparatus Co., Defendant, a 
final decree has been handed down by His Honor, Augustus N. 
Hand, U. S. District Judge for the Southern District of New 
York, holding 


“That SAID LETTERS PATENT NOS. 1,229,914 AND 
1,229,915 ARE GOOD AND VALID IN LAW AS TO THE 
SECOND, THIRD, FOURTH, FIFTH, SEVENTH, EIGHTH, 
NINTH, TWELFTH, FOURTEENTH AND FIFTEENTH 
CLAIMS OF LETTERS PATENT NO. 1,229,914 AND AS TO 
THE FIRST, EIGHTH, TWELFTH, SIXTEENTH AND SEVEN- 
TEENTH CLAIMS OF LETTERS PATENT NO. 1,229,915.” 


We hereby give notice that it is the intention of this 
Company to uphold to the full extent its rights under the 
above and all other patents held by us, and any one making, 
using or dealing in condensers covered by our patents without 
a license from us, will be held responsible to the full extent of 


the law. 











Dubilier Condenser Company, Inc. 
217 Centre Street New York City 
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DESIGN - WORKMANSHIP - PERFORMANCE 
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RECEIVING EQUIPMENT IS SETTING A NEW HIGH STANDARD 
\LITY IN APPARATUS FOR THE RADIO AMATEUR AND EXPERI- 





. FOR THOSE WHO ARE SATISFIED WITH NOTHING SHORT OF 
ST—FOR THOSE WHO TAKE PRIDE IN MAKING RECORDS THAT 
ER THAN THEIR NEIGHBORS’—FOR THOSE WHO WANT THEIR 
rO HAVE THE APPEARANCE OF CAREFUL, EXPERT DESIGN BY 

) KNOW HOW. ARE YOU IN THAT CLASS? 


/EALER CAN’T SUPPLY YOU WITH KENNEDY EQUIPMENT, WRITE 
- REQUIREMENTS, AND MENTION HIS NAME. 


COLIN B. KENNEDY COMPANY 


Rialto Building San Francisco 








TU Pe 








‘he Largest Radio Supply 
Stock In The South 


)MMERCIAL AND AMATEUR WIRELESS 
APPARATUS OF ALL KINDS 


Flectric Utilities Co. Jacksonville, Fla. 


—_—_—— 


— - 
-_— —— ————— TTT 











A COMPLETE LINE OF C.W. APPARATUS 


W. Power Transformers 





M.A. Choke Coils (double) 
‘ M.A. oe iii oe 

) M.A. " “ (single) 
. M.A. oe o it 
lodulation Transformers 
od Power Tubes 
t Rectifier Tubes 

»| Wire No. 13 


QUAKER LIGHT SUPPLY CO. 


Arch Street, Philadelphia, Pa. 
Attention of H. J. DUNBAR 
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NOTICE 











In the infringement suit, DUBILIER CONDENSER CO, INC. 
Plaintiff, vs. Wireless Specialty Apparatus Co., Defendant, a# 
final decree has been handed down by His Honor, Augustus N. 
Hand, U. S. District Judge for the Southern District of New 
York, holding 


“That SAID LETTERS PATENT NOS. 1,229,914 AND 
1,229,915 ARE GOOD AND VALID IN LAW AS TO THE 
SECOND, THIRD, FOURTH, FIFTH, SEVENTH, EIGHTH, 
NINTH, TWELFTH, FOURTEENTH AND FIFTEENTH 
CLAIMS OF LETTERS PATENT NO. 1,229,914 AND AS TO 
THE FIRST, EIGHTH, TWELFTH, SIXTEENTH AND SEVEN- 
TEENTH CLAIMS OF LETTERS PATENT NO. 1,229,915.” 


We hereby give notice that it is the intention of this 
Company to uphold to the full extent its rights under the 
above and all other patents held by us, and any one making, 
using or dealing in condensers covered by our patents without 
a license from us, will be held responsible to the full extent of 


the law. 








Dubilier Condenser Company, Inc. 
217 Centre Street New York City 
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NEW! 


30,000 VOLTS—THAT’S THE 

SECRET. 
AND HERE IT IS, IN A NEW RADIO 
TRANSFORMER THAT SURE 
CHARGES THAT LITTLE CONDEN- 
SER THAT YOU MUST USE WITH 
THAT OLD 200 METER SET OF 
YOURS. 


RESULTS 
WE SURE DO GET THEM WITH 
OUR CESCO 1 KW 30,000 VOLT 
TRANSFORMER. ASK ANY MAN 
THAT HAS HEARD 6BJ AND HE 
WILL TELL YOU “VERY QSA”. 


DISTRIBUTORS OF HIGH GRADE 


CI <a _— RADIO APPARATUS. 


California Electric Supply Co. 


643 Mission Street, San Francisco, Cal. 








“‘The Radio Telegrapher’’ 


Official Organ 


United Radio Telegraphers Association 
ROOM 303, 44 BROAD STREET, N. Y. 
ke | posted on what’s doing among the commercial telegraphers, 
On Shipboard At Shore Stations At Home and Abroad. 


$ ) yearly, U. S. and its possessions $2.00 yearly in foreign countries 
$1.75 yearly in Canada $0.15 a single copy 














Attention Amateurs ! 


UTTMARK’S NAUTICAL ACADEMY 
RADIO INSTITUTE 


Telephone 8 State Street, 
Bowling Green 8079 New York City. 
Let prepare you for your first grade commercial license. We have 
just the kind of course you have been looking for. Modern apparatus 
and perienced instructors. Day or evening classes. Write, phone 
or « or our illustrated prospectus. 


UTTMARRKR’S for NAVIGATION 
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MR. F. S. McCULLOUGH, 


Vacuum Tube Expert, will give a 








Vacuum Tube Correspondence Course 





Covering a Period of 12 Months and will loan 
Two 100-Watt Power Tubes with Each Course 


PRICE OF COURSE, $45.00 


F. S. McCULLOUGH 
884 Greyton Road, Cleveland, Ohio 
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Announcement in Re: 


WICONY RADIO APPARATUS 


.cquired new and greatly enlarged factory facilities in order to take care 
rdinary demands being made on us by the government, commercial and 
rements, we beg to announce the consummation of an arrangement with 
THE PACENT ELECTRIC COMPANY, Inc. 
MR. LOUIS GERARD PACENT, Pres. 
150 Nassau St., New York City 
Company, and Mr. Pacent will act as exclusive sales agents for Wicony 
experimenter, amateur, educational and research trade. 

ere is associated the most progressive manufacturers of High-Grade Radio 
| the most progressive selling agency in the country, through which their 
be distributed. 


t will be more and better service, as well as more and better apparatus 


WIRELESS IMPROVEMENT COMPANY 


Radio Engineers, Manufacturers and Distributors. 


t Street, New York, N. Y. 











comb or Duo-Lateral 


COILS! 


rsal Winder $125. 
Vith Auto-Counter. . . $135. 


are for either hand or 
will wind the 


tATED LATTICE COILS, 


25 to 1500 Turns, 

Centers; 7%” Wide. 

oil can 2 i ins. . ° 
etree ray The ideal Inductance to use with 
PENSABLE TO CLUBS. your Short Wave Set. 


Will enable you to hear Foreign 


»ey; but if you are interested, Stations. 


for territory that you 
istricts will be assigned to Write for Bulletin C-109. 





ERT AND ASSOCIATES Radio Equipment Co. 
ELLS, CHICAGO, ILL. 1525 N. Fawn St., Philadelphia 
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CO-OPERATIVE RADIO BUYING 


| 
| 
| 
| 
| 








We have told you many times that purchasing through this association would bring 


you the goods of all reputable manufacturers at a saving 
We offer you the same opportunity of securing 


made us prove this. 


3000 other amateurs have 


‘service at a 


aving.” In addition to the few items listed here we can supply you prac.itally every- 


thing you see advertised by others. 
shipped the day your order arrives. 


You get all your radio wants in the same package 
That’s service. 
in the form of profit sharing certificates. 


We will send you your saving 


See last month’s QST for listings of goods up to letter “D”. 


FILTERS. 

Tuska 170, 750 volt... 

GRID LEAKS. 

DeForest G100 variable 

Chelsea 10 step variable 

Grebe ROCA with condenser .5... 
Grebe ROCB with condenser 3.0.. 1.20 


INDUCTANCES 
Tuska 181 radiophone feed back. . $7.50 
Tuska 182 aerial circuit 


Tuska 183 tickler feed back 
INDUCTANCE COILS 


Beco % K.W. DC vibrator 

Be o % K.W. AC coil 
Vibratone, DC or AC 110 V..... 
Murdock, 1 

Murdock 1% inch 

Murdock, 2 inch 

Telephone standard 

Medical coil vibrator 

General Radio 4 step unit 


INSULATORS. 


Electrose, ball 

Electrose, small strain. . 

Ele trose, large strain.... 
INTERRUPTORS, Electrolytic. 
Clavp-Eastham, Blitzen ... 
JACKS, TELEPHONE. 

DeForest U200 jack and switch... 
DeForest J100 plug 

DeForest J200 jack .... 

Federal open circuit jack 
Federal closed circuit jack 
Federal two circuit jack 

Federal plug 

KEYS. 

Standard 4%” contacts 
Standard %” contacts 
Clapp-Eastham 10 amp 

Mesco protected knob key 
LOUD SPEAKERS. 

DeForest LS100 wall type 
Baldwin single phone only 
Magnavox large telemegafone... 
Magnavox type R-2 large horn. . 
MOTOR-GENERATORS. 

300 to 2000 volts, 50 to 1000 watts. 


Prices on request. 























93.00 





METERS. 

Clapp-Eastham 0-5 HW amp... .$12.00 
Clapp-E. 0-10 amp hot wire 

General Radio, meters with scale 
calibrated 0 to 1, 2, 3, 4, 5, or 

10 amps either surface or flush 

hot wire 

Weston 301 meters 


RECEPTACLES. 


DeForest VT socket 
DeForest inverted socket 
Murdock socket 

Radio Service single socket 
Radio Service double socket 
Radio Service triple socket 


RHEOSTATS. 

Bunnell porcelain base 
Paragon reversible 
Parkin reversible 


RADIOPHONES. 


Tresco perfection 

Prices on request for various types of 
are and tube sets. 

ROTARY GAPS. 

Benwood, 4, 8, 10, 12 posts 
Clapp-E. 1 K.W. semi quench... 
Hayward “Little Wonder” 
Murdock 443 12 posts 

Wilcox No. 14-A complete 
Grebe synchronous 

SWITCHES, AERIAL. 

Radisco improved transfer 


Murdock 1 K.W. changeover.... 
Trumbell ground switch 


TRANSFORMERS, Amplifying. 


A3 fully mounted 
A3 without panels 
New mounting with binding post. . 


TELEPHONES. 


Baldwin type C 

Baldwin small type E 

Brandes, Navy 3200 ohm 

Brandes, Transatlantic 2800 ohm 10.00 
Brandes, Superior, 2000 ohm.... 7.00 
Federal, 3200 ohm 14.00 
Federal, 1200 ohm 12.00 
Murdock, No. 55 2000 ohm 

Murdock, No. 55 3000 ohm 

Red Head, 2000 ohm headset... . J 
Stromberg-Carlson 2000 ohm set. 12.00 























MUTUAL PURCHASERS ASSOCIATION 


Dept. N, 2 & 4 Stone Street, New York 
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To Obtain The Very Best Results 


USE 
Federal Standard Accessories 
They are Used by the Leading Experi- 


menters, Manufacturers and by the Govern- 
ment. 


The Standard 226-W Transformer is More 
Popular and Efficient Than any Other Because 
it Gives Results—You Should Use it. 

Our New Bulletin No. 102 W-B, is now ready 
for mailing—Send 6c in stamps—Contains new 
information. 

Our new line of Jacks—and Federal Duo- 
Lateral Inductances Just Out—If Your Dealer 
Does Not Have Them—Wrrite to the 


yuency Transformer 


” FEDERAL TELEPHONE AND TELEGRAPH CO. 


1766 ELMWOOD AVE, BUFFALO, N. Y. 








turers of Ye Wizards Of Wireless Jobbers, 
Wholesalers, 


Se" DETROIT RADIO continentai we 
sa! LABORATORIES "aati se 


Wireless Call 8AKR Wireless Equipment 
ts, Etc. Motors and Generators 
liagrams wae D & D tee D-Ray Ford Magneto 
d Stations Display too late for press. Rechargers 
d Anywhere. Write us for prices, etc. Batteries, Any Make 


PHONES MELROSE 6660—3130 
ATIOT AVE. DETROIT, MICHIGAN 














)U TROUBLED BY QRM? 
OUR C.W. SET WILL SOLVE YOUR DIFFICULTY. 


YOU LIKE A 500 CYCLE NOTE? 
OUR B.M.T. WILL SETTLE YOUR DIFFICULTIES. 


(BUZZER MODULATED TELEGRAPH) 
YOU A FRIEND YOU WOULD LIKE TO SPEAK TO OR SEND MUSIC TO? 
WITH OUR TELEPHONE HE NEED NOT LEARN THE CODE. 
)T COMBINE ALL THREE ADVANTAGES FOR THE COST 
» THE STERNS RADIO TELEPHONE? rp 7. aid 
rantees of distance are liberal and our new quarters place us in a better con- 
han ever to handle your business. 
Ve are sorry that we had to make so many peopl it f 
the ble was caused by a printers strike. fp abe Urwin bas 
snd five cents for our catalogue. Your inquiries will be promptly attended to. 


THE RADIOLAND CO., 209 Alsop Street, Jamaica, New York City 
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Radio Co-operation of RADISCO INSTRUMENTS 


Did you ever stop to consider the “Radio-Co-operation” of the instruments you buy? How do they 
co-operative and conform with each other, when they are hooked up in your station? Do you get the 
strength of signal that only comes from apparatus “that works in harmony”. 

Radisco apparatus does just that; every single instrument turned out by Radisco Engincers is a piece 








of master craftmanship which must be subjected to the most rigid scrutiny of laboratory age | 
known; and not a single article is marketed until it is proven by actual test to work in harmony wit 


the other Radisco instrument of quality 
in “Radio-Co-operation.” 

The latest triumph to be released from 
the Radisco Laboratories is the 


Radisco Coupler 


Specially designed for use with the 
No. 1 Variometer 


The stationary winding consists of 37 
turns in groups of six turns and single 
turns. Strength and high insulation in- 
sured by use of Bakelite tubing. Brass 
bearings support thoroughly seasoned 
wooden ball; Brass shaft of standard 
size to fit th= No. 67 Corwin dial pro- 
jects far -nough for Coupler to be read- 
ily mounted. The whole instrument is 
finished off o:. a neatly varnished wooden 
base. 


No. 2 Coupler (as illustrated) $8.50 
No. 2D Coupler with dial $9.75 


Shipping weight 3 pounds 


The agents listed below carry all Radisco products and they will be glad to consult 
with you on the new Radisco Coupler 


ALBANY, N. Y. 
Shotton Radio Mfg. Co., 
8 Market Street 


ASHEVILLE, N. C. 
Hi-Grade Wireless Instrument Co. 


BALTIMORE, MD. 
Radio Engineering Co., 
614 No. Calvert St. 


BIENVILLE, QUEBEC, CAN. 
Canadian Radio Mfg. Co. 


BOSTON, MASS. 
Atlantic Radio Co. 
88 Broad Street 


BROOKLYN, N. Y. 
Kelly & Phillips 
312 Flatbush Ave. 


CHICAGO, ILL. 
Chicago Radio Laboratories, 
1316 Carmen Ave. 


EUREKA, ILLINOIS 
Klaus Radio Co. 
Branch, Peoria, Ill. 


KANSAS CITY, MO. 
McCreary Radio Supply, 
4th & Delaware Sts. 


LOS ANGELES. CALIF. 
The Wireless Shop 
511 W. Washington St. 


NEW ORLEANS, LA. 
Rose Radio Supply, 
604 Gravier Street 


NEWARK, N. J. 
A. H. Corwin & Co. 
4 West Park Street 


NEWCASTLE, PA. 
Pennsylvania Wireless Mfg. Co., 
507 Pesrense Ave. 
“BHA” 


OMAHA, NEBRASKA 
O-B Radio Supply Co., 
406 Brown Building. 
PHILADELPHIA, PA. 
Philadelphia School of Wireless Telegraphy 
Broad and Cherry Streets. 


PROVIDENCE, R. IL. 
Rhode Island Elec. a. Co., 
45 ashington Street 
PITTSBURGH, PA. 


Radio Electric Co., 
3807 Sth Ave. 


PORTLAND, MAINE 
Atlantic Radio Co., 
15 Temple Street 


SEATTLE, WASH. 
Northwest Radio Service Co., 
609 Fourth Ave. 


SCRANTON, PA. 
Shotton Radio Mfg. Co., 
P. O. Box 3 
Branch, 8 Kingsb St., 
Semoun, 2. Ve 
ST. LOUIS, MO. 
The Benwood Co., Inc. 
13th and Olive Street 
TORONTO, ONT., CAN. 
The Vimy Supply Co., 
567 College Street 
WICHITA, KAN. 
The Cosradio Co., 
1725 Fairmount Ave. 


Responsible dealers: Write for interesting sales proposition cn Radisco apparatus 


If none of the above agencies are in your vicinily, or do not give you the desired 
information on Radisco Apparatus communicate with 


RADIO DISTRIBUTING COMPANY, 


Newark, New Jersey 








— 
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Another Soak 
At High Prices 


W ATCH this space next month for 
announcement of our 6 
Volt 60 Amp Storage Battery and the 
Distributors who carry them. 
Are you receiving our monthly bulletins 
of new apparatus? The most advanced 
designs in modern in- 
struments are included 
Distributors for in the Klaus line. We 
are prepared to meet 
; every requirement of 
M¢ — the Radio Laboratory. 
AMRAD Satisfaction Guaranteed 
ty or Money Refunded. 
oy ~ GIVE US A TRIAL 
BALDWIN Dealers—Radio Clubs— 


BRANDES 
CME Schools 


AMCO Let us give you our Proposition. 


KLAUS RADIO CO. 


238 So. Jefferson St. 
PEORIA, ILL. 

















AMATEURS! 





See that you are getting the 
whole efficiency of your set by 
installing a combination of the 
MOORHEAD A-P ELECTRON 
RELAY as a detector and two or 
more A-P V.T.’s as amplifiers. 


~ We carry a stock of reliable 
COUNTERWEIGHT? y 

» you wished you could obtain a radio apparatus and can insure 

mounting which would stay . . — 

» without having to tighten an immediate delivery. 

it made turning difficult? 4 

y balanced condenser designed Audio Trons - - 

this demand. Large, amply 

plates, smooth running steel 

bearings, adjustable tension on 

led genuine bakelite end plates 

rical efficiency and eliminate 

enkage. eg “a —_— W ° Il FI e ( 

oratory use. rder rom » 

pratory use. Order from hitall Electric Company 

6 MF) mounted... . 4.50 2 MAIN ST., WESTERLY, R. I 

006 MF., moun .. 450 i 
o11 MF., anmemnted-- 4.50 4 lid 4 

MF., unmount 4.00 

JD RADIO LABORATORIES —Call Letters 11AP— 

















Ave.. Worcester, 
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TE 
- 
899 BOYLSTON ST. STiTu 
BOSTON, MASS. 


FALL CLASSES !1! 


In addition to the splendid radio equipment now in use at the 
EASTERN RADIO INSTITUTE we wish to mention the installation of — 
A COMPLETE NEW 2 K.W. FEDERAL ARC TRANS- 
MITTER. THIS IS AN EXACT DUPLICATE OF THE 
HUNDREDS THAT WILL SOON BE IN USE ON 

VESSELS OF THE U. S. SHIPPING BOARD. 

Commercial operators and operators in training are cordially in- 
vited to inspect this splendid equipment. Special instruction can be 
secured upon this apparatus by appointment. 

Prospective students will find instruction on this set incorporated 
in our course. 

REMEMBER. Weare the only school in New England giving this 
instruction upon actual Federal ARC Apparatus. 

When you take into consideration that the Institute was founded 
in 1913 and has specialized in the training of Wireless operators for 
over seven years we feel that we know how to give the student proper 
training. Our graduates may now be found all over the world as Chief 
operators, Chief radio inspectors, Engineers, Superintendents, Directors 
of corporations, etc. The number of students to whom we have given 
instruction at this date numbers over four thousand (4000). Remem- 
ber—We have actually enrolled, graduated and placed more Commer- 
cial operators than ALL the Radio schools in New England combined!! 

If you are considering taking up Commercial radio why not let us 
train you? Our rates of tuition are reasonable and it costs you no 
more to avail yourself of our YEARS of RESULTS and SUCCESS. Just 
remember—We have trained thousands of satisfied students before you 
and have placed ALL our graduates in good positions. What we have 
done for them we can do for you. 

DAY AND EVENING CLASSES, START ANY MON.- 
DAY. WE EARNESTLY URGE YOU TO MAKE EVERY 
EFFORT TO JOIN THESE CLASSES AS RADIO TO- 
DAY OFFERS A VAST FIELD ACHIEVEMENT AND 
SUCCESS. 

Our latest, illustrated prospectus giving you complete information 
is yours for the asking. If there is any further information I can give 
you just drop me a line or come in and see me. 

Co-operatively yours, 
F. D. PITTS, Director. 
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HERE IT IS 


Lattice Wound 
Variometers 
Especially 
Designed 
To Improve The 
Short Wave 


Regenerative Circuit 


need of a neat, compact and highly efficient Variometer for the modern 
ve have produced one which we feel will meet these requirements. 
ibled ready for panel mounting. A % inch hole drilled in your panel 
necessary to mount. 
omplete unit, and consists of type 7 mounted on a 4%x4% inch Bake- 
ased in a mahogany finished cabinet. Four binding posts are provided 
can be made on any side. Both types are furnished with a standard 
| knob, making a very attractive instrument. 
PRICES—Charges Prepaid. 
For Plate Circuits) 7.50 Type 12P (For Plate Circuits) 12.50 
For Grid Circuits) $7.50 Type 12G. (For Grid Circuits) 12.50 


A. W. HALLBAUER 


1001 N. Lockwood Ave., DISTRIBUTOR 


TYPE 7 


Chicago, Ill. 





Middle States Amateurs 


a full stock of the following: 


55 and other apparatus. Brandes Receivers. Burgess, Radisco and Stand- 
stteries. Rheostats, Paragon $1.75, Remler $1.80, Parkin $1.15, postpaid. 
mers, Thordarson and Acme. Federal Telegraph apparatus. Moorhead 
Electrose insulators. Rotary gaps. Century Buzzers. Bakelite, 3/16” 
per square inch, plus postage. No. 14 aerial wire, lc per ft, plus postage. 
lated switch points, 4c each with nuts. C.R.L. Regenerative sets, 

and amplifiers. Radisco and Corwin agencies. Doubled filament Audio- 
ways in stock, $6.00. Write us your wants as we have a large machine shop 
hing plant where we can make anything you desire. 


McCREARY RADIO SUPPLY CO. 


Delaware, Kansas City, Mo. 














FOR $6.00 POSTPAID 
THE NEW ERA AUDION CONTROL PANEL 


is made of genuine polished bakelite, mounted on a substantial oak base and 
is equipped with a modern VT socket, fool proof filament rheostat, nickel 
plated binding posts, plug and jack high voltage adjustment and a grid con- 
denser with leak. 

This panel is substantially made throughout and will add to the appear- 
ance of any operator's instrument table, whether he be aboard ship or in his 
own radio shack. 

A means of varying the high potential is essential with the modern 
detector tube and in the above panel this is obtained by a novel plug and 
jack arrangement. 

The panel measures 3 inches by 6 inches is wired with No. 14 wire and 
can be supplied with a dependable 45 volt B battery attached for $10.50. 

We are in a position to supply amplifier units of the same dimensions 

sbinets for either the detector or amplifier. 
» tubes can be supplied at current prices. Descriptive circular on application. If your 
net supply you, send direct to us. Above prices apply for a limited time only. 


EASTERN RADIO COMPANY, 902 Pennsylvania Ave., N.W., Washington, D. C. 
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RADIO APPARATUS 


Distributors of Reliable Radio Apparatus to Schools, 
Colleges and Experimenters All Over the World 


“PITTSCO” 
The Sign of Service 
and Prompt Delivery 
All We Ask is a Trial! 


AMPLIFYING TRANSFORMERS 


. A-2 Acme mounted 
. A-2 Acme semi-mounted 
. A-2 Acme unmounted 
. 166A General Radio mounted. 
. 166A General Radio semi-mounted.... 
. 166A General Radio unmounted 
. Z-73 Clapp-Eastham mounted 
. Z-73A Clapp-Eastham unmounted 
. 226-W Federal 
BUZZERS. 
. 178A General Radio Hi-tone 
. Y-744 Clapp-Eastham Hi-Freq 
. P-6 Century Hi-Freq 
. 9010 Watch-case brass Hi-pitch 
. 9011 Watch-case N.P. Hi-pitch 
COIL MOUNTINGS (DeForest) 
. LC-100 with gears unmounted 
. LC-101 with gears mounted with base 13.00 
. LC-201 with base and Pri. switch. 
No. ULC- 200 Single coil mounting 
No. ULC-300 Double coil mounting 
. ULC-400 Triple coil mounting 
. ULC-100 Same as LC-100 but 
on 


agas S3sskssss 


CONDENSERS (Variable Air) 
DeForest 


. CV-500 unmounted .0005 Mf 
. CV-500A unmounted .0005 Mf. 
without knob and scale 
. CV-1000 unmounted .001 Mf 
. CV-1003 unmounted with vernier... 17. 10 
. CV-1010 mounted in glass case 
without vernier .001 Mf 
. CV-1013 mounted in glass case 
with vernier 
. CV-1500 unmounted .0015 Mf.. 
. CV-1503 ummounted with vernier... . 
. CV-1510 mounted in glass case 
without vernier .0015 Mf 
. CV-1513 mounted in glass case 
with vernier 
. UCV-1000 On unit panel .001 Mf. 
. UCV-1003 On unit panel with vernier 18.60 
. UCV-1500 On unit panel .0015 Mf.. 14.90 
No. UCV-1503 On unit panel with vernier 20.10 
NOTE—These are splendid condensers and are 
priced at exceptional values. 


“B” BATTERIES 

. 766 Eveready 22.5 V large 

. 763 Eveready 22.5 V small 

. 7623 Standard 22.5 V large 

. 7625 Standard 22.5 V 

. 7650 Standard 22.5 V variable 
P-3 Eveready flashlight batteries 
set of ten 45 V 


COILS (DeForest Duo-Lateral) 


Can 
‘. 


“REMEMBER” 
When you say 
“Pittsco” you think 
of everything in radio! 


RHEOSTATS 
No. R-2 Remler back mounting 
No. R-3 Paragon back mounting 
No. R-4 General Radio Back mounting... . 
VACUUM TUBES 
Moorhead Electron Relay (detector) 
Moorhead Amplifier-Oscillator 
Moorhead —a 
Audiotron Det. Amp. Osc 
TUBE SOCKETS 
. GR-1 General Radio 


. R-400 DeForest inverted type 
. MW-1 Marconi. . 
550 Murdock 
REGENERATIVE RECEIVERS 
Grebe 
. CR-1 170-600 meters with tube 
central self contained 
No. CR-2 170-600 meters 
No. CR-3 “Special” for relay work 
170-600 meters ... 
No. CR-4 170-600 meters. with series 
condensers 
No. CR-6 170-600 meters, Receiver, 
detector and two step amplifier 
self contained. A complete set.... 200.00 
No. CR-7 500-2000 meters. Long wave, 
with tube control. A complete receiver 210.00 


(Give him that Grebe set. An incomparable 
Christmas gift.) 


AUDION CONTROL PANELS 
. RORA Grebe with cabinet 
. RORH Grebe with tick. connections. . 
. P-401 DeForest in cabinet 
. P-500 DeForest in cabinet with 
45 volts “B” battery 
TELEPHONES (Pair) 
. 1 Type C Baldwins Navy Standard... 
. 2 Type E Baldwins latest super- 
sensitive 
Brandes Superior 2000 ohms 
Brandes Transatlantic 2800 ohms 


No. 

No. 55 Murdock 3000 ohms 

No. 52-W Century 3200 ohms Govt. 
standard 

No. 53-W epee 2200 ohms Govt. 
standard ; 


IMPORTANT! Every article listed sent to any part of the United States Postage or 


Express Prepaid. 


We want your business. 


“Let ‘PITTSCO’ products, service and delivery solve your Xmas problems’”’. 


F. D. PITTS CoO., 


Dept. A 
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12 PARK SQUARE, 


INC, 


BOSTON, 11, MASS., U. S. A. 











TEST OUR PROMISE 


te Delivery” by sending us a trial order—you'll be surprised to receive the package in 
lays 
piece of Standard Radio Apparatus same day your order is received. Give us your 
we'll give you SERVICE you will like. 
t from this page or write for Bulletin 5. 


TUBES V.T. SOCKETS 

Relays bio deekhce6 60000000 Standard DeForest .... 
. ; re — DeF orest 

mers . ‘ ohn Ace (with Grid Leak). 
ns . Murdock 


LI CONTROL PANELS 
Panel . Acme Unit Detector 
asthan Vernier.... . Acme Unit Amplifier 
Mounted seve . - DeForest P-401 
Panel Grebe RORH 


TELEPHONE RECEIVERS 
Baldwin, Type “C” 
Baldwin, Improved “E” 
sebacuns Federal A & 
Variable... x Brandes Superior 


YING TRANSFORMERS FILTER MATERIAL 
sc Acme... : Acme 1% Henry Chokes... 
rl a2 cine ctee Oe 2 M.F. Condensers........ 
General Radio) SPARK GAPS 
Scale 1, 2, 3, 5, or Amrad Quenched, G-1. 
amps , : y ale es : Amrad Quenched, G-2.. 
mps : & , Amrad Quenched, G-3... 
amps ns agp ; Benwood Rotary Discs... 
mps aha pA, ; Stationary Eectrodes 
DUBILIER CONDENSERS 
AMATEURS—wWe are open 250 Watts .007 MF 
\fternoons, come and see us. = ed 007 MF... SRF. 


CHICAGO RADIO APPARATUS CO. 
Michigan Ave., Chicago, Ill. 











Have You Ever Swung A Loop ? 


Do you know how fascinating it is to take bearings 
on other stations? 


Think of it—this high grade LOOP for only $5.00. 





Aside from the fact that this LOOP has a very pro- 
fessional appearance and will improve any station, it is 
of great scientific and experimental interest. 


With only two stages of audio frequency amplifica- 
tion you can carry on local traffic with a minimum of 
interference. And then be clear for long distance work 
after the 9 PM period. 


Full directions for setting up a compass station 
furnished with each LOOP, which consists of frame, brass 
plates, socket, pointer, binding posts and the necessary 
screws, also a graduated dial. Wire for winding the 
LOOP is not furnished, as any small! flexible cord, magnet 
or annunciator wire, will be satisfactory. 


POS TPAID—$5.00 





CHICAGO RADIO SHOP 
$5.00 326 RIVER ST., CHICAGO, ILL’S. 




















Dest of Baaadiiall ie SHORT WAVE COUPLER 


~ 


—170-625 Meters— 


Apparatus and Parts. ne ee es ee ae Equipped 
_ wit orest 1%, ob, Brass Pointer and Scale. 
4 Sump Gp Cities NW Used by U. S. Government in SCR-S4 Receiver. 


H. BUNNELL & CO. PRICE $4.50 UNMOUNTED 
Place, New York GOUSE & LORENSON 








HUDSON, N. Y. 
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Acme 





Transformers 





ARE NON-RESONANT 


WORK BEST AT HIGH 
SPARK FREQUENCIES 


TRANSMIT THE 
GREATEST DISTANCES 


Non-Resonant Transformers vs. Resonant Transformers 


Voltage maintained on load Large voltage drop on load 
High spark frequencies permissable Must keep spark frequency low 
High efficiency Low efficiency 

High power factor Low power factor 


High Spark Frequencies vs. Low Spark Frequencies 


11 x 10-7? volts for audible note 600 x 10-7 volts for audible note 
at 780 cycles at 300 cycles 


Smaller voltage required Larger voltage required 


Less dielectric and condenser Greater dielectric and condenser 
losses losses 


Larger antenna current Smaller antenna current 


Higher than static Same as static 


ASK THE MAN WHO USES ONE 


Write for bulletins of Acme Apparatus. 


ACME APPARATUS CO. = 26.WaNDSOR STREET 


TRANSFORMERS AND RADIO ENGINEERS AND MANUFACTURERS 
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At last—a carefully planned Radio Log to 
keep daily records of your experiences in send- 
ing and receiving in a logical and orderly 
manner. 

Each page contains a tabulated form with 
proper headings. There are also several charts 
upon which you can easily make curves that will 
give you at a glance some fats of your work 
over a period of time that will be both interest- 
ing and valuable. 

The book contains 100 pages and is printed 
on high grade bond paper. The size is 8% by 
10% inches. 

Introductory price $1.50. Send for this valu- 
able book which will add new pleasure to your 
work. 


-RAVENSWOOD RADIO CO. 


2044 WAVELAND AVE. ve. "@ ci CHICAGO, ILLINOIS 














The “73” Single Blade Antenna Switch 


EFFICIENT Made by the 


Manufacturers of 
EASILY OPERATED 


WELL INSULATED 

BEAUTIFULLY DESIGNED 

BLADE MOVES ONLY 2” 

SIMPLICITY ITSELF Radio Products. 


jion current, rotary gap, or quenched gap fan, and power line, as well as antenna 
yne operation. 


» A, Marble base, nickelplated parts 
e B, Weoden base, plain copper parts, tube ins. for base 
will handle up to 2KW stations; Type B up to 1 KW. Both switches are heavy and 
ade 1” by %” copper. Specially designed for quick action needed in A.R.R.L. work. 
position, “B” battery is thrown off, and filament allowed to burn, thus making the 
tly ready for work when switch is thrown; no waiting for bulb to heat to proper 
READY FOR IMMEDIATE DELIVERY. RESPONSIBLE DEALERS WRITE. 
ACME APPARATUS AMRAD APPARATUS 
Dubilier Condensers Pacent Electric Co. 
TS FOR: Baldwin Phones General Radio Co. 
Marconi Bulbs Murdock Apparatus 
Audiotrons DeForest 
Chicago Radio Lab. Wireless Mfg. Co. 


Radio Engineering, Designing, Manufacturing and Installing 
ROOM” and radio station open to all radio men. Come up and meet the bunch and get 


a 


AD end you name and address for our mailing list and we will send you a copy of our 
radio magazine, the “FIFTH CITY OSCILLATOR” full of up-to-the-minute loca] news. 


R ADIOLECTRIC SHOP, Dep’t Q, 919 Huron Road, Cleveland, Ohio 
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But why “walk it,” when honeycomb coils will do all 
the work > And you won't have to take ether to 


look at our price list. Our DIRECT-TO-YOU method 


of selling makes the process absolutely painless. 


Price 
Unmounted 


Any of the above sizes will be sent postpaid to all points in the 
U. S. upon receipt of remittance. To avoid delay or possible 
loss remit only by Postal Money Order. 


COTO-COIL CO. 


87 Willard Avenue, Providence, Rhode Island 
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If you area 
Government Licensed 


Am: ateur Radio Operator 


ike pride in the fact. 

T) rease in the number 
f ment licenses held 
- radio in the future. 


~ that you stand for 
BETTER RADIO 


one of the emblems 


m is exactly like above 
is constructed of 14 
old plate with a blue- 

edge, producing a 
effect. A truly artistic 
t you will be proud to 


PRICES (Postpaid) 
at button 
filled ring, 
ars guarantee 
| gold ring 
to radio 
ntities. 


lilton Specialty Co. 
Two Offices 
Columbus, Ohio 
Philadelphia, Pa. 


clubs when 
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[x 
NEW ORLEANS 
RADIO 


RATUS AND SUPPLIES 


OSE RADIO SUPPLY 
t GRAVIER STREET 
W ORLEANS, LA. 


od 10c for Latest Catalogue 


¥ 








| 





Pare Bicllence 


(This trade mark stamped on all R.I.CO. apparatus) 
BAKELITE V.T. RECEPTACLE 


Made from highest grade Bakelite-Dilecto and 
nickel plated phosphor bronze. 

Quickly adaptable to any form of mounting. 

Double and triple units may be dismantled and 
used singly. 
SINGLE, $1.00; DOUBLE, $2.00; TRIPLE, $3.00 


6 STEP GRID LEAK 


(Sealed in Bakelite) 


Are you using correct value of resistance for 
your grid leak? This is necessary for efficient 
operation. 

\%, 1, 1%, 2, 3, 3% meg ohms in single po 

6 Step, $1.50; 3 Step, $1.00; Single Grid Lea 
any size, 50c. 

Grid Mica Condenser separately or on same base 
with grid leak 50c. 

10,000 to 100,000 ohm units for resistance 
coupled amplifiers and experimental work 85c. 

We make in te ship t of all apparatus. 





Radio Instrument Co. 





Hutchins Bldg., Washington, D. C. 
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x FREE $2.00 x 


Send us this Advertisement, and we will 
credit $2.00 on one of our RTS Type 2 
Detector Panels. Write at once for our intro- 
ductory offer Coupon, and circulars. Our Prices 
will surprise you. 

RADIO TESTING STATION 
25 STURGES ST., BINGHAMTON, N. Y. 
nopDooooooooeoopeopooooocenoco 


Oooo oonoOonnoOoOo 











SPECIAL PRICES 


Unmounted Grid Condensers @.... 
Brass Contact Points @ per doz... 
The Corwin Indicating Dials @ 
Practice Key with Buzzer, 

worth $2.00, @ 
“B” Batteries, worth $1.35, @ 
Variometers 


American 
Electric & Wireless Supply Co. 
Mail Order Dept., 


335 Broadway, New York City 
Telephone, Franklin 1900. 
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For Maximum Amplification 


It is necessary that the electrical design be such that all howling due to resonant feed 
backs be eliminated, without sacrificing any of the amplifying qualities. The Grebe 
Detector and Two Stage Amplifier has been carefully designed with this essential 
uppermost in thought; and this makes possible the reception of signals which would 
not be readable in the ordinary receiver, and the amplification of signals of moderate 
intensity to a volume where a loud speaker is entirely practicable. 


The cabinet is of quartered oak, with hinged top, which gives access to the tubes. The 
Amplifying Transformers are designed for maximum amplifying ratio and have the 
proper impedance for modern vacuum tubes. The Grebe telephone jack and plug 
system, permits of using the detector, one stage amplification or two stage amplifica- 
tion, simply by inserting the plug in one of the three jacks. 

All in all, this outfit igs no doubt the most useful detector-amplifier set obtainable, and 
is applicable to any receiver. Furthermore, a single filament and plate battery may 


be used for all three tubes, and no complication results when using a variable voltage 
for the plate circuit of the detector tube, as it is only necessary to vary the position 


of the positive terminal. 
Inquiries from amateurs, dealers, jobbers, distributors and others interested in our 
equipment will be given prompt attention. 


Type RORD .. . $70.00 


Type RORF . . same as above 
but with aatomatic filament 
control . $75.00 


Pacent Electric Company, Inc. 


REPRESENTING: 
A. H. GREBE & CO., Inc. 


Builders of Regenerative Receivers and other radio apparatus of distinction. 


DUBILIER CONDENSER COMPANY, Inc. 


Manufacturers of mica condensers for transmitting, receiving and laboratory work. 


RICHTER-SCHOTTLER CO. 


Manufacturers of dry batteries for vacuum tube work. 


THE MAGNAVOX COMPANY 


Manufacturers of loud speakers, power amplifiers, voice and music amplifying equipment, etc. 


RAWSON ELECTRICAL ee Ree COMPANY 


Manufacturers of ultra-sensitive instruments for precision and research measuring work. 


ELECTRICAL PRODUCTS MFG., CO. 
Manufacturers of Duo-Lateral Coils and other machine wound coils for radio and electrical equipment. 


150 NASSAU STREET Sodus uate NEW YORK CITY 
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|_F. M. DOOLITTLE CO. ee 
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| The - Amplifone—-An Acoustic Amplifier 


A superior loud speaker for the Amateur 
Station where efficiency and appearance 
count. Used with a Vacuum Tube Ampli- 
fier signals of even very moderate strength 
can be copied without head receivers. The 
distinguishability between different signals 
and static is better than with head re- 
ceivers. The AMPLIFONE conforms to 
the standard panel design of modern radio 
equipment, the amplifying horn being en- 
tirely concealed. Finished in dull black 
and nickel, the AMPLIFONE presents a 
neat and pleasing appearance, in sharp 
contrast to most cee se apparatus. 


PRICE - - $20.00 
The Doolittle Decremeter 


Wave Length Decrement 
Keep out of trouble and double your transmitting 
range by using a Doolittle Decremeter. 
cipal dealers carry Doolittle PRICE “ . . $25.00 
direct. 


pr ‘ If necessary order COMPLETE INFORMATION ON REQUEST. 

















SAVE RADIO $ $ BY CONSULTING 
THE RADIO BUYER’S AND BUILDER’S HANDBOOK 


N ( W The only book which OUT 
DESCRIBES AND SIMPLIFIES MANY 
; New Radio Inventions and Improvements 
including 
NEW HOOKUPS te MAKE all the APPARATUS you use MORE EFPISIENT 


This ontains nearly 200 pages, many diagrams, and over 30 full half- 
efficient apparatus. Inc. 16 scale cutouts—in black and ite. 


First Edition $1.00. SAVE MONEY NOW. 
lio dept. June and July Popular Science, Radio Amateur News and Pacific Radio News 
for my first new stories. 


Partial Contents. 

A 90c EXPERIMENTAL VACUUM VALVE DETECTOR, 
sensitive made, in a = — from finished parts 
easily obtainable at any 

aan ‘Tricks of the Trade’ y_ iia Silver Switch Points for 

to 5 cents. 

A NEW Combination Switching Key—Low Cost Amplifying 
Transformer. 

“Si vanes DUPLEX OIL CONDENSERS FOR SEND- 
NG AND RECEIVING. 
How to Bu Second Hand Radio and Electrical Apparatus 


eap. 
A Rectifying Gap Motor which supplies “B” Battery or “A” 


current. 

A poe | Calibrated Hot Wire Ammeter, not affected by 
weather. 

New Cheap Honey-Comb Type Receiving Coils for all Waves. 

Motwa ~¥ -hand Electric Motor-Generators up to ¥, H.-P. 
or 00. 

Also many methods of saving time and money on BETTER 
APPARATUS. 


R. U. CLARK, 3d, 11 Barnes Rd., Newton, Mass. 
Now sold by almost all Boston and New York dealers; E. P. 
Noll, Phila.; Doubleday-Hill, Pittsburgh; Vimy Supply Co., 
Toronto; Intermountain Elec. Co., Salt Lake City. 
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The Corwin 
Dials 


are now being used exclusively by the Radio 
Distributing Company and are fast becoming the 
standard for all manufacturers whose radio appar- 
atus is of a superior nature and Radio Men who 
desire the best. 


ACCURATE INDICATION 


When you want an indicating dial for superior performance of accurate indica- 
tion, buy the Corwin Dials. The finely black polished composition, with radial 
lines and figures engraved in brilliant white gives an indication that can not be 
equalled by any other. 

Made in two sizes, three, and three We are distributors of the better 
and sevenseights inches in diameter. class of radio apparatus and offer a 
This larger dial fills the popular de- superior service on products manu- 
mand for an indicator to fit the factured by A. R. Co., Acme, Kadisco, 
standard one-quarter inch shaft. Murdock, Radio-Craft, Clapp-Eastham. 


3” dial only, $0.75; with knob, $1.30 
3%” dial only, $1.00; with knob, $1.70 


Sent postpaid anywhere. 








Ten cents brings our latest catalog to you, describing 
the aboye dial and all standard radio apparatus. 


A. H. CORWIN & CO. 


4 West Park Street, Newark, N. J. 

















YOUR “VT” WILL NOT WORK 


EFFICIENTLY WITHOUT 


A GOOD GRID CONDENSER 


The D.H.E. grid condenser is moisture proof. Has copper foil plates and mica dielectric 
mounted in bakelite. Size 2%" long, %” wide. 


D. H. E. SPECIAL GRID CONDENSER $1.25 
PARAGON RHEOSTATS_~ - : - 1.75 


VT's $7.00 
We carry a complete line of standard radio equipment. Prompt 
attention given all inquiries and orders. 


DOUBLEDAY-HILL ELECTRIC CO. 


RADIO DEPT.—DESK A 
715 12th St., N. W., WASHINGTON, D. C. 719-21 Liberty Ave., PITTSBURGH, PA. 
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TR Ti 
ARLINGTON TESTED CRYSTALS NO MORE JACKS! 

over five years the ac- Our new rotary amplifier control switch puts in 
standard for crystal ’ detector or any desired stage by partial turn of 
s. Gelena or Sili- knob, and automatically extinguishes filaments of 
vidually tested and unused stages. Cheaper than jacks, which do not 
tin containers, control filaments. Bakelite insulation. Perfect 
35¢ crystal. contacts. 2-step control switch, for panel mount- 

THS NEWMAN-STERN CO, ing, size $8x3x2_ inches. 

ept.O S T Cleveland, O. Complete with hook-up 


— For real distance our VARIOMETERS in — re- 
. generative set. Separate units or for panel mount- 

= 1920 = anpedteye ye ing. Substantially built; no loose connections. Ex- 

an ened Need. Radio Receivers cellent for Lab. work. The closest rotor clearance 
stly improved, 3200 ohms $12.50 of any _variometer on the market which makes 
he sir. Write tor Bulletin F6. for maximum efficiency on any wave between 150 

sributors fer De Forest, Murdock, and 600 meters. Size 5%x5%x3 inches. 

anal. Wound for plate or grid Pos $7.00 

THe EWwiAt- STERN CO. Save Dealers Profit—Order Direct From 


, Cleveland STORM-LEE RADIO APPARATUS CO. 
SS 742 Highland Ave., Newark, N. J. 























Pure Copper INDICATING DIALS 
ERIAL WIRE Sane ae need 
gauce< y .D. igna! 
gouge—tare Gave Corps. Lacquered 


FEET FOR 1 CENT brass, 2%” in 
80c per 100 foot roll. diameter with 
f postage. No C.O.D. orders. genuine bakelite 


addi 2 ur: 
bie illustrated catalogue show- kn ob 1% D 
er bargains in radio apparatus. diameter. Offset 

be deducted from first order shoulders act as 
High printing costs make free stops. Your 


possible money refunded if not satisfied Price 
South Frome St, Columbus, Oki fifty cents each, postpaid. 
North 9th St, Philadelphia, P The Factory Distributing Co. 


130 North Wells St. Chicago, Ill. 




















Skinderviken 


big ca RADIO TRAFFIC 
The moet ofictent Rite ASSOCIATION 


Over 30,000 Sold in . > 
Less Than Two Years. Iuvites inter-club 


Use it on your Phono- 
graph, Wireless, long correspondence 
distance telephone, etc. 
Hundreds of interesting and exchange 
experiments. . . 
aati Wate Gan of publications 
Detectiphone , 
me Button with free descriptive Corresponding Secretary 
sit diagrams. Frank A. Maher 
a 4903 - Gth Avenue 
\ SKINDERVIKEN Cities, Brooklyn, New York. 


a 























QST and P.R.N. RADIO CLUB 
ombination of them all—our PINS 


and the Pacific Radio News. 
you will know what is doing 








Special folder of designs and prices in 
addition to regular school pin and ring 
catalog free on request. Be sure to 
see these new numbers which will put 
$3.25 new life in your club. 


e 75 cents. Order today. METAL ARTS CO. 
| Main St., Hartford, Conn. Dept. 10, Rochester, N. Y. 


m coast to coast. Normally 
ually each; special offer for 
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SPEAKING ABOUT COMBINATIONS— 


The RADIO SHOP Short Wave Regenerative Receiver combined with the latest addition to an 
already well established line. 


The “RADIO SHOP” Detector and Two Step Amplifier. 


A unit possessing features not found in other sets available on the market today. 

Scientifically designed for amateur wave-lengths. 

Magnetically screened throughout for complete elimination of “feed-back” howling. 
Transformers of correct proportions for present day tubes. 

Non-heating rheostats. 

Tube sockets which take either standard V-Ts or Navy type valves. 

Hinged cabinet top for easy access to interior for removal of valves. 

Mica fixed condenser in detector circuit of correct capacity for regenerative circuits. 
Separate plate battery control for detector and amplifier valves. 

Extreme simplicity of connections. Connection strips furnished for connection to short wave 


receiver. 
Furnished without valves or batteries. 


The “RADIO SHOP” Shott Wave Regenerative Receiver. 

Now licensed under Armstrong U. S. patent No. 1,113,149. Described in detail in previous 

issues of “QST”. 
New Price 

Both sets sold with the distinct understanding that your money will be immediately refunded 
if you are not satisfied. 

We will shortly have interesting literature on the above and other “RADIO SHOP” products. 
A stamp will put your name on our mailing list. 


THE RADIO SHOP 
Bank of Italy Bldg., Dept. Q, San Jose, Calif. 








Quality Service 
Grebe 
Dubilier 
Ace 
Murdock 


Chicago Radio 
Laboratory 








DeForest 


Benwood 


Thordarson 





Radisco 
Wireless 


Magnavox Specialty 


Moorhead The American Radio Sales & ServiceCo. wyoaern 
Great American Building ee 
Mansfield, Ohio Syms 

DEALERS IN TOP-NOTCH RADIO SUPPLIES 


Baldwin 
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\mateurs 
ould Choose Like 


, » ‘ bed 
ro fessionals 
thing for amateurs and 
to be guided, in the 
wireless outfits, by the 
nals and experts; taking 
A. their actual experi- 

echnical knowledge. 

ra tical operators all over 
States and in many 
tries have chosen and 
Brandes Receivers, with 
are making wonderful 
nder all conditions of 


indes 
tched 
one 
eless 


eivers on saieatt e 


ME ie. perfectly 
tone, give greatest 
ignals and prevent all 
\ distinetive feature of 
eivers which makes 
ior to all others for 
clearness and dis- 


Light in Weight 
mfortable, Durable 


eiver shells are made 
rawn ‘aluminum, com- 
neth with extreme light- 
use of high-grade steel 
nets requires less metal 
rnetic power. Brandes 
are so easily adjustable 
may be worn continually 
with comfort. They 
l-made throughout, by 
receiver specialists, and 
made that they'll last in- 
ly, giving accurate service 


TRIAL OFFER 
les Receiver; try it for 10 
fails to do all we claim for 
t and money will be refunded. 


END Se FOR CATALOG F. 
Cc. BRANDES, Inc. 
o Square, New York, N.Y., Room 821 
Vireless Receiver Specialists 


Welle Ox 





Type 101 Panel Switch 
A beautiful and efficient rotary switch for genera! 
use. Furnished in two sizes. 
1” radius brass finish 40c. Nickel finish 50c. 
1%” mp PD Nickel finish 60- 


102 Panel Switch 
ail h consisting of two.electrically in. 
dependent switches mounted with concentric knobs. 
1¥,” radius brass finish $1.10. Nickel finish $1.25. 


Bl. 5 Panel Switch 

rotary ole which is double pole and 
fouble throw. mew il change variable condenser from 
series to parallel, etc. 

14%” radius brass finish 75c. Nickel finish &5c. 


Type 104 Panel Switch 
A complete unit for back of panel mounting. The 
latest and best in rotary panel. switehes.,. Better 
looking, more efficient and easier to mount. 
Complete with Type 116 Dial and 6 contacts $2.25. 
Complete with Type 116 Dial and 11 contacts $2.50, 


Switch Contacts 
Threaded shank contacts with heads &”x%”-——14 
other styles in our catalog. 
No. 112E Brass 244c. No. 112F — 4c. 


Type 116 in@icating Die 
Of polished hard rubber accurately ~ filled 
with brilliant white, furnished complete with knob 
and bushing to fit #%” shaft. 90° scale 0-50 or 
180° ecale 0-100. 
2” diameter $1.25. 3” diameter $1.50. 


Type 5A Variometer Parts 
Set No. 1 contains carefully turned wooden parts 


including winding form. Price $2.50; 
Set No. 2 contains all parts including .. Type 116 
Indicating Dial. Price $5.00. 


Type 14A Rotary Gap 
The best gap on the market. Belt driven, well 
quenched, clear tone and high efficiency. Price $10.00. 
All Prices Postpaid 
All of the above and other WILCOX. PRODUCTS 
are described in our catalog... Sent for 5c. 


THE WILCOX LABORATORIES 


Manufacturers 
LANSING Dept. H MICHIGAN 








VACUUM TUBES 
$4.00 REPAIRED $4.00 


Marconi, Moorhead, Audiotrons— 
our repair work done by an expert 
with 8 years experience. 


WE GUARANTEE to deliver—in your 
hands—in PERFECT CONDITION all 
tubes repaired by us. 


THE DALTON LABORATORY 


61 A Belvidere St., Boston 17, Mass. 


























TO BOSTON AND SUBURBAN 
AMATEURS ONLY. 


Rebuilt auto storage batteries of large cit 
for audions and amplifiers, with our GUARA TEE, 
S10 te $20. 

A. A. STOCKELLBURG, Manager, Electrical Dept. 

STATE AUTO ACCESSORIES CO. 
196 Brighton Ave., Telephone Alliston, Mass. 
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ENGLAND 
HOOKS ’ER TO HER BULB 


“On the evening of July 10th I was listening in with a companion a Marconi 
Operator using your 20,000 meter tuner when we heard NSS with great clear- 
ness and copied the whole of the message. We also heard NSF in communi- 
cation with a U. S. War ship. We also heard NFU which we have been unable 
to identify. All these stations we heard quite distinctly and had no trouble 
in taking down the messages. The Aerial used was 70 feet twin wire on a 

house in the city. The valves Telefunken. The circuit the one given by you—altogether we were 

listening in five hours. The tuner was never silent for a moment and we received messages from 

We considered these results excellent.” 

(Signed) W. R. Wade, 6 West Mall, Clifton, Bristol, England. 


The great LAFAYETTE STATION IN FRANCE—23500 M—read here during tests 
with phones on table, no amplifier and a single wire 40 ft. aerial. Everybody buying 
them now for $10.00—ADD PARCEL POST. 20,000 M. taped and tapped coils for 
panel mounting $6.00—ADD PARCEL POST. 


NAA TUNER $10.00—ADD PARCEL POST 


Only tuner in world that gets NAA without any coupling, also gets all arc stations 
and telephone music up te 5,000 meters. 


KNOCKED DOWN OR ASSEMBLED CONDENSERS 


Which kind do you want? Made for panel mounting and are 
complete with scale, pointer and knob. Used all over the world. 
Formica tops and bases. Movable plates are clamped with screws 
and not by washer. Add parce] post. 


dozens of stations. 


11 plate knocked down 
21 ct} oe o 


11 plate assembled 
21 « “ 


4 1 aad aa 41 o 


Our UNIVERSAL CONDENSER for panel mounting takes the 
place of any 11, 21 or 41 plate condenser and fits any panel. 
Priced at $2.50, plus parcel post. 


We sell everything in Wireless goods—Binding posts—Rotary Gaps, Rheostats— 
Glass plate sending condensers, capacity .0015 M.F., 15000 V. test, for $2.00 and 
Parcel post. Send 5c for catalog. All tuners licensed under Armstrong Patent. 


SOLD BY 


TRESCO, Davenport, lowa 


OR YOUR DEALER 











V.T. V.T. SOCKET 
Type 510 
CONTROL PANEL! wachined bakelite 
Type S11 |base 24%”x2%” 


Machined Bakelite | spun aluminum 
Panel. 6”x3%”, | socket, heavy phos- 


Navy standard type 
socket and rheostat. 
Mounted on a hard 
wood base, metal 
parts nickel plated. 


Price $7.00 
Dealers Write for 


phor bronze contact 
springs, metal] parts, 
nickel plated. 
Adaptable for out- 
side or inside 
mountings. 

Price $1.10 


Trade Proposition. 


TYPE S10 





New York 
107 








RADIO SERVICE & MFG. CO., Lynbrook, L. I., 
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YOUR NAME 


\ND ADDRESS ON A POSTAL CARD WILL 
BRING YOU, FREE OF CHARGE, A COPY OF 
THE PACIFIC COAST RADIO CONVENTION 
& CHRISTMAS, 1920, ISSUE OF 


“PACIFIC RADIO NEWS” 


PIONEER JOURNAL OF WESTERN RADIO NEWS AND 
DE} ‘ELOPMENT 


T CARRIES WITH IT “THE SEASON’ S GREET- 
INGS AND A MESSAGE OF VITAL IMPORT- 
ANCE TO°THE RADIO AMATEUR. 

T WILL BE WELL WORTH YOUR WHILE 

| AND THE COST OF A ONE CENT POSTAL 
CARD TO SEND FOR THE BIG ISSUE. 
T WILL BE READY FOR MAILING ON 
| NOVEMBER TWENTIETH. ORDER YOUR 
COPY TODAY. THE SUPPLY IS LIMITED. 
HERE ARE NO STRINGS ATTACHED TO 
THIS OFFER. IT IS MERELY OUR 
CHRISTMAS GIFT TO THE MANY 
STRANGERS IN THE FIELD. 


PACIFIC RADIO PUB. CO. 
50 MAIN STREET, SAN FRANCISCO. 

















E DELIVERIES LEADING MANUFACTURERS PRODUCTS 


STERN RADIO ELECTRIC COMPANY 


ESTABLISHED 
“FOR BETTER SERVICE TO THE WESTERNER” 
outh Flower Street, Los Angeles, Cal. 


cared, to supply, the amateurs of the TELEGRAPHY 
ct with a full lime of high grade in- 


od parts and also make to order any 
atus they may require. (Both Morse and Wireless and RAILWAY - yy 
taught thoroughly and quickly. Big salaries now 
. or and See 


)TTON RADIO MFG. COMPANY rested a oars 
way, hedie Government ciieiale”, Expense low— 


>t., Alban N. » * Y e ion 
— y> —Sicteihts ease bee port om 
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STATEMENT: 


More 
inductance 


Less 
distributed 
capacity 


Lower high 
frequency 
resistance 


Occupies 
less space 


X 


: 











| 
| 
| 
| 


The winding. 


Note angle at crossing 


Formica core 


Seeabesbsaaaeteesdaacssesesoes 


A NEW RADIO PRODUCTION 
Turney Spider Web Inductance 


EMBODIED IN A SMALL UNIT 
REASON | This unit con- 


There is no 
magnetic leak- 
age in coup- 
ling. The coils 
being flat, the 
entire magnetic 
area of the coil | 
is available. | 


The wire runs | 
parallel for a/| 
greater distance 
and crosses it- | 
self less  fre-| 
quently than| 
any coil known. | 


There being no | 
interior magne- | 
tic field or air 
core, high fre- 
quency _ resist- | 
ance is reduced 
to a minimum. | 


tains three 
Turney Spider- 
web inductance 
coils. Two 


|}movable and 


one stationary. 
There are six 
binding posts 
permitting most 


| any type of cir- 


cuit to be used. 
The doors as 
shown in cut 


jare capable of 


very fine ad- 
justment and 
stay where 


| they are placed. 


With two con- 


| it will respond 


The coils are 
so thin that 
three of them 
eccupy less 
than one- 
quarter inch. 


to wave lengths, 
175 te 400 
meters and 
give results 
such as you 
have not had 
before. 


THE TURNEY SPIDER-WEB UNIT 


Formica wound thruout. 


Patent Pending 
PRICE $6.00 
DIMENSIONS 4% x5x 1%”. 


Further information on request 


Eugene T. Turney Laboratories 


Radio Hill NEW YORK 





New Catalog 


Ask for Catalog No. 62Q98. 


A Sears, Roeivuck and Co, Chicago 


spootoreseessrestrerrsoreretcstiretett toot) 
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schox 
earn 
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Blade 
this 
vited 
meet t 
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R ad ot 
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FOR 
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quest 
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»ndensers. 


‘IED ADVERTISEMENTS 


i per insertion, in advance. Name 
be counted. Copy must be received 
wth for as month’s issue. 


»th Morse and Wireless) and Rail- 
sht quickly. Tremendous demand. 
opportunities. Oldest and largest 
45 years. All expenses low—can 
stalog free. Dodge’s Institute, R 
Tana. 


: you seen the new “73” Single 
witch? See our add on page (08) 
teurs in Cleveland and vicinity in- 
to our famous “Static Room” and 

radio men, and use our radio set. 

ess will bring you a copy of the 
lator” the new focal radio magazine. 


919 Huron Rd. Ohio. 


KW Rotary we gan 
former. H. Em "Marlboro, 


se all brand new. Baldwin Phones, 
sry Spark Gap, Complete $18; Bunnell 
y. $6; Vibroplex Key, $13; Bunnell 
ler, $9; Duck Loose Coupler, $18; 
r .002 Mf., $3. Much other appar- 
and slightly used. List sent on re- 
kommer, 48 Windsor Pl, Brooklyn, 


neral Electric tric Ye KW 500 cycle 
$75.00—Amrad \. K.W. a 
eral Electric 24 volt 7 amp oe 
nerator 110 V singie phase AC wit 
sving ammeter and voltmeter, field 
General Electric % H.P. RI—1800 
t single phase motor, $60.00—All 
Box 1698, Atlanta, Ga. 
large Receiving set used by station 
J}. as illustrated in QST in a recent 
est instruments im a large Bakelite 
d cabinet. Crystal and audion de- 
ampifier. Variable B battery switch 
¢, building Radio-Audio outfit. Cost 
s over $250.00, will sell for $150.00 
Station 2QR, Keyport, N. J. 
with new audioetron, controls, honey- 
der, four condensers (2 variable), 
Place, 350 Sprague, Fall River, Mass. 


wo pairs Murdock phones 3000 ohms, 


»ose couplers 250 meter M 


WANTED: Volume One, QST, serviceable condition, 
state price. G. L. Hight, Rome, Ga. 


FOR SALE: % K.W. Acme dressed transformer, 
$12.00. Hamilton Beach ¢g motor, $7.50. Richard 
Morse, 182 Bay State Rd., ton, Mass. 


STORAGE BATTERIES, for audion filaments, 
guaranteed two years. 6 V. 40-60 am 

6 V. 60-80 amperes, $19.00. Imm "delivery. 
Dealers wanted. William Schick, 2723 oo Ave, 
Brooklyn, N. Y. 

BARGAINS: 200 to 3,500 meter Loose Coupler, 
$6.00; Murdock 3, ohm Headset, $3.75. Both in 
A-1 condition. Leland Sharp, Greenwood, Ind. 


FOR SALE:—One Roth 1K.W. 110 yolt. 60 cycle 
singie phase AC Generator, one 55 volt DC excitor 
generator. Reason for selling, ag | town for juice 
from Kansas City, Carl E. Goddard, Shawnee, Kansas. 


SELL—$24.50 Amrad half K-W. Quenched Gap, ex- 
celent condition, $18.00.. Wanted; Dubilier Condenser. 


Radio Station 8JE, 522 Fairmont Ave., Fairmont, W. Va. 


FOR SALE—at bargain « lete tr mitting ahd 
receiving set, all in good condition, also Multi-Audi- 
Fone with receivers, $10.00. Write J. B. Hyatt, Mount 
Vernon, Ohio. 


WANTED—Burnt out D.C. motor. Give particulars. 
Will pay $1.50 for burnt out GE. VT-11,.W.E. VT-I 
and W.E. VT-Il. H. C. Rebinson, 44 E. Patterson 
Ave., Columbus, O. 


BUSINESS OPPORTUNITY. Wanted, reliable amateurs 
located in cities without radio supply houses to act as 
agents in spare time, No investment required; or to 
handle branch if willing to make small investment for 
stock. XYZ c/o QST. 

FOR SALE: 1 K.W. 25000 volt Therdarson trans- 
former, perfect condition, $28. R. C. Kenyon, Jr., 29 
Adelaide Ave., New Brunswick, N. J. 


SELL—Several new 150-600 meter ee -~ re- 
ceiving sets, variometer af ae 
generative set, ——— 

cabinet, $60.00. — 

C.0.D. receipt 10% — My eles. 
622 Stanbridge St., Norristown, Pa. 


WIRELESS—Variable for panels, 43 plate, $5.25; 21 
plate, $4.65. ae panels Ve 1¥ec square 
inch; 7, “4. ¥ jonate prices; 5% postage. 
Novotoy Shop, to ifth Ave., Charlotte, N. Cc. 


A A Amplifying transformers, complete, mounted, 
$6.00. Compete with parts es core and ceil, 
$5.00. Complete knock-down, $4.50. Unmounted, 
$4.25. Unmounted knock-down, $3.75... J. Q. Adams, 
5410 Fulton St., Chicago, Ill. 














Samuel Plate, 





pe $15. Postage extra. Owen Barton, 


rage Battery (New), Transmitting 
motor. Cheap if quick. Want sma 


234 Vine Street, Milton, Pa. 
jurdeck rotary gap with sound-proof 


Clapp-Eastham \ K.W. transformer, 
half of shippi ~~ P. Elliott, 
treet, New York C 

sounted 2 stage eels for loud 
ontrol panel, condensers and 2 stage 
sensitive. H. C. Coils; some Litz 
ce. 1 pair Baldwin phones, $5.00. 


tteries included. Cabinets if desired. 


i photos. 


William A. Roy, Wappingers 


Mignon RLCS Coupler, 50-9 50-9000, 
mtrolling condenser incorporated in 
berstein, 2328 East 3rd St, Duluth, 


uck’s R 41 receiving set, mounted 

Wanted, Baldwin phones, 
or amplifier. P. T. Perdue, 

em, Va. 

irebe CR-3 Relay Receiver (New) 
Specialty Receiver, Type I-P 500, 
Specialty Type Triede A Audion 


00.00. Three Wireless Specialty 50 


$8.00 each. Ben Ott, 823 King St., 
¥, K.W. Hytone Clapp-Eastham 
Minus key and H.W.A.—otherwise 
condition. One hundred dollars or 
Mathes, Excelsior, Minn. 

E. Tungar 7% V. 2 amp. rectifier. 
Joyce, Room 1516, No. 76 West 


icago. 


No, 2B Bakelite VT Socket will not melt. when used 
with power and rectifier VT’s. Contacts and con- 
nectors are of N.P. bronze in a continuous strip 
terminating in Fahnestock binding posts. With 
mounting screws in base, $1.10. No. 2A type, 
with panel mounting bracket, etc., $1.25 postpaid. 
Type CSU .0011 M.F. condenser, $6.85 with 4%” 
silver plated Navy dial and knob. 


THE « NUCLEUS ”? only 36 Stops your “ 


¢erastination 
building that wireless phone. Start right now! 
Consists of a grained bakelite . 
panel fitted to a missioned oak d 
base. Upon it, mounted in ap- Or “let us —— 
proved positions, are the follow- > See 
; . DeForest “Radio- 
ing items: pnone” 
General Radio flush i Se H.W. Express 
$135 Free 





meter in either 0-1, 0-2% or 
0-5 amp. size $10. 

Type J flush milliammeter . $6 
In either 0-100, 0+800, or 0-500 
M.A. range. 

Western Elec. microphone. $5. 
With nickel plated adjustable 
bracket. 

CSU .0006 m.f, variable 
condenser 
With 4%” silver plated ‘Navy 
dial and knob. 

The rest may be purchased 
to suit the individual require- 
ments and purse of builder.— 
Investigate, bulletins, 4c. 


SOMERVILLE RADIO LABORATORY 
102 Heath St., Somerville, Mass. 


SORALA| 





SS 
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DeForest Simplified Radio Re- 
ceiving Station (3 Panel). 
Has “Honey-Comb” Tuning 
Coils, Crystal Detector, Tuning 
Condenser, Head Telephones, 
Aerial and Ground Connections 
and all other required supplies. 
An inexpensive set of wonder- 
ful performance. 


Complete - $47.35 


DeForest Audion-Unit Radio 
Receiving Station (6 Panel). 
“Honey-Comb” Tuning Coils, 
Tuning and Grid Condenser, 
Audion Detector, Head  Tele- 
phones, “B” Battery, Aerial 
and Ground Connections, and 
all other needed supplies. A 
very efficient set of wide 
range. 


DE FOREST AUDION-UNIT 
RADIO RECEIVING STATION 
DE FOREST SIMPLIFIED 

RADIO RECEIVING 

STATION 


T HESE complete Radio Receiving Stations offer the most satisfactory method of securing reliable, 


Complete $76.15 


efficient, and scientific apparatus of absolutely dependable quality. They include everything 

required to set up and operate a Receiving Station that will operate satisfactorily and allow for 
expansion as the owner desires; including Aerial and Ground connections, Panels, Base and 
Boards, Unit Panels, all screws, wiring, insulators, etc. 


Both Sets are part of the famous DeForest Unit-System and additional panels to increase the 
range and selectivity of the sets may be added at any time. For the beginner, or even the experi- 
enced amatur, these sets are the most logical system. They do away with costly cabinets and more 
costly factory assembly, thus saving money for the purchaser. They are also more instructive as by 
wiring the panels the Amateur secures practical information. 


Send for Catalogue 


DeForest Radio Apparatus, should be on every Amateur’s Christmas list. Send for our latest 
catalogue giving full, detailed descriptions of DeForest Receiving Apparatus. Sent postpaid for 10 cents. 


DEFOREST RADIO trrécraer COMPANY 


TELEGRAPH 
Inventors and Manufacturers of Amateur and Commercial Radio Apparatus 
1415 SEDGWICK AVENUE, NEW YORK CITY 
SOLE WESTERN DISTRIBUTORS 
LEE DE FOREST, Inc. 

451 Third Street, San Francisco, Cal. 











E VT’S, COILS, PANELS, 
Sa OM, Order Yours Now. What? | | EREF .,,.so0kets. khous."ere. FREE 


“PIRACO” LIGHTING SWITCH pan —— a control panel as 





“Piraco” 


Lightning Switch $ 7 ° 5 oO 


Transportation charges not included. 
ipping weight 6 Ibs. 


Pittsburgh Radio Supply Co. 
16 Eureka St., Pittsburgh, Pa. 











formation. 
Special —Limited 
Time! 

Knob and lever, 
10 points with 
nut and piece 
tested galena. 


32 ie Only.75p.p. 


Distributors for 
Radisco, Mur- 
dock, DeForest, 
Moorhead, Clapp- 
Eastham, Acme, 
Ete., Ete. 


LESS INSTRUMENT CO. 
FREE cheville, n.c. FREE 


HI-GRADE 


shown with Mur- 
dock socket, Grid 
cond. and leak 
$10. 


Same socket and 
rheostat only 
$6.50. Wired 
ready to use. 
Catalog 10c and 
deduct from 
order. Postal for 
list. Good ship- 
ment. Large 
stock. 
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Amplification 100 Times 


vant to receive signals of marvelous strength ; to hold those that 
fade out and to bring in stations that you have never heard 
You do not need a big aerial to get them,—use the new 


heap 


Paragon 


RA-Ten 


Amplifying short 
wave receiver 


Licensed under Armstrong and Marconi Patents 


reatest Improvement in Modern Radio 


ember the super service of the old original Paragon RA-6 amplifying 
eiver? This new set surpasses it in every respect. 


ERT ERSTE Sp Ce ees 


and the original RA-6 was the only one of its kind 


vement over the old original Paragon, away ahead of all other receivers 
the most serviceable set on the market today. 


Here are the 150% Pointers 


ngth range of 160 to 1,000 meters. 
ensitive and selective than the RA-6. 
tion obtained without change of spark tone. 
effect of change in note entirely eliminated. 
scale of 180° instead of 90°, giving wider range of coupling. 


all adjustments fitted with vernier attachments permitting of very fine 
and control. 


nd losses. 


suartered oak; overall size 20% x 8x 7%”; white filled engraving, bake- 
unel, knobs and dials. 


ealed before leaving factory, which is a guarantee for two years. 

luct of Adams Morgan Co.’s unapproachable engineers. 

e $85.00. 

rises im store for you if you will send for special bulletin describing this set. 


id Paragon—this one beats it and all others by miles—our special bulletin tells you 
nd for it—it’'s free. 


Our word of honor to you is our guarantee. Let us prove it. 


CONTINENTAL RADIO AND ELECTRIC CORP. 


LASI, See. Sole Distributers of the Paragon RA-TEN J. STANTLEY, Treas. 
B.2.., 6 Warren Street, New York 
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N EGROUT 


“Effective Resistance” has been reduced almost to the vanishing point 
in the Connecticut Variable Condenser. That means to you a stronger 
signal—therefore an increased range. You can therefore get signals 
from stations you’ve been missing. The scale is graduated over 360 
degrees (twice that of the rotary), which means clearer readings 
throughout, with the special advantage of securing readings at both 
the low and high extremes of the scale 
These two cardinal advantages enable the average operator to secure 
results hitherto possible only for the expert. 

A simple booklet explains and illustrates this Variable 

Condenser thoroughly—send a postal for your copy 


Mention your Dealer’s Name 
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“Either Buy, 
Beg, Borrow 
Or Steal It---” 


This is what the Senior Oper- 
ator on the S.S. Manitou, WFW 
and 9LM Chicago, had to say 
about the Amrad Wavemeter 
in a communication to the 
editor of QST on page 47 of 
the September issue. 


And hundreds of other oper- 
ators feel the same way. 


| Wavemeter is direct reading—a feature insuring simplicity 
There are no scales, curves or charts to consult; no cal- 
to make. Simply turn the knob and read the actual wave- 
eters directly from the scale. 
Wavemeter is exceptionally accurate—guaranteed within 
reading. Heretofore, the comparatively high cost of an 
wavemeter has limited its use to a fortunate few. In conse- 
any amateur stations have been operating on illegal wave- 
in excess of the 200 meter maximum set by the law. With 
ement of the Federal law, wavelength must no longer be a 
ruesswork. The necessity of a reliable, accurate wavemeter as 
al part of every transmitting equipment is now acknowledged 
amateurs, wireless clubs and radio inspectors everywhere. 


The price of the Amrad Wavemeter is $8.50 


Most live dealers carry the Amrad Wavemeter in stock. 
Complete operating directions accompany each instrument. 


N [RADIO AND [RESEARCH (ORPORATION 








Address all Communications to New York Office. + wae dh “Millside Manse 

















